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-andthrombophlebitis 
‘softer and pliable'’* = 
| 
_ My-B-Den produces “...a continuous | 
transformation of scalir 
tous rough skin to smooth, soft, and 
wrinkly skin....’* As tre. 
| _ See for yourself how My-B-Den will improve the  a-~ - 
results of your preferred regimen. Write fc 
Lawrence, E. D.: D 


Is your postoperative infection rate as low as this? 


(pHisoderm® plus 3% hexachlorophene) 


INC. 


New York 18, N. Y. 


Windsor, Ont. 


1.2 per cent infections among 6242 cases.* 
0.9 per cent infections among 561 cases.” 
0.6 per cent infections among 1211 cases.* 
0.7 per cent infections among 296 cases.* 


These results were obtained when pHisoHex was 
used routinely as a surgical “pre-op” hand scrub. 
No other scrub or wash has a proved record of 
clinical results in thousands of cases. pHisoHex is 
superior to all other scrubbing agents.*"!* 
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Psychologic Preparation of the Patient for Surgery. 
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Leiomyoma of the Esophagus. A Report of Four 
Cases and Review of the Surgical Literature. . . 3 


CAPT. CLIFFORD F. STOREY AND 
LIEUT. WILLIAM C. ADAMS, JR. 


A presentation of four cases of surgically removed leiomyoma 
of the esophagus. The cardinal features of these tumors are 
pointed out and treatment is discussed. 


Pathologic Study of Intravascular Coagulation Fol- 
lowing Incompatible Blood Transfusion in Dogs 


I. Intravenous Injection of Incompatible Blood. 


LT. COL. ROBERT M. HARDAWAY, III, DONALD G. McKAY, 
LIEUT. GEORGE H. WAHLE, JR., PVT. DONALD E. TARTOCK 
AND CPL. RICHARD EDELSTEIN 


Results of incompatible blood transfusion in dogs and the 
speed of injection. These observations offer an explanation for 
the alterations in the hemostatic mechanism, sudden death, 
shock, dyspnea and bloody diarrhea that follow administra- 
tion of incompatible blood. 
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II. Intra-aortic Injection of Incompatible Blood 


DONALDG. McKAY, LT. COL. ROBERT M. HARDAWAY, III, 
LIEUT. GEORGE H. WAHLE, JR., CAPT. ROBERT M. HALL 
AND ROBERT BURNS 


The injection of incompatible blood into the aorta of the dog 
is followed by intravascular thrombosis. The thrombi form 


quickly and may disappear quickly. Results are given under 
different experimental conditions. 


Revised Concepts of the Treatment of Raynaud’s 
Syndrome and Thromboangiitis Obliterans (Buerg- 
er’s Disease) . hoe 
FREDERICK LEET REICHERT 


A consideration of Raynaud’s syndrome and Buerger’s disease 
as diseases of adaptation offering a more rational type of ther- 
apy. Relief of symptoms and signs in six cases of Raynaud’s 
disease, and apparent arrest of three cases of Buerger’s disease 
obtained by nutritional supplements and desiccated endocrine 
tablets of the anterior pituitary and the suprarenal cortex. 


Duodenal Lesions in Infancy and Childhood. 


CLAUDE C. CRAIGHEAD 


The author reviews all duodenal lesions in infancy and child- 
hood recorded at the Charity Hospital of Louisiana, New 
Orleans, from July 1, 1944 to July 1, 1954, and comments on 
their embryologic development and treatment. 


Unusual Findings in Biliary Surgery . 
LT. COL. MAX A. ZEHNDER 


A report of two unusual cases. The first patient, a woman 
operated upon for a suspected atypical retrocecal appendix, 
had a large retroperitoneal choledochal cyst containing 300 cc. 
of dark bile. The second patient, a sixty-seven year old woman 
with a calculus within the gallbladder, also had a migrated 
gallstone which must have migrated through the foramen of 
Winslow. 


Congenital Cystic Dilatation of the Common Bile 
Duct 

NATHAN J. SALTZ AND KURT GLASER 

The diagnosis, etiology and treatment of choledochus cyst is 
presented, with a case report of this malady in a two and a half 


year old girl. The condition was diagnosed preoperatively and 
operation was successful. 


Struma Lymphomatosa (Hashimoto’s Disease) in 
the Male . 

EDWIN R. FISHER AND DONALD L. CREED 

The literature dealing with struma lymphomatosa has been 


reviewed. Only nine acceptable cases have been found. Two 
additional case reports are presented. 
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IN SHOCK THERAPY following trauma, hemorrhage or burns, 
Albumin maintains osmotic pressure in the blood. The injection of 
concentrated Albumin results in a greater increase in plasma 
volume than can be accounted for by the volume of solution injected. 
An intravenous infusion of 50 cc. of 25% Albumin may be expected 
to pull 175 cc. of fluid (3% times its volume) into the circulatory 
system within 15 minutes. It would require 250 cc. of plasma, 

or 500 cc. of whole blood, to obtain the same therapeutic effect. 


And Albumin/Cutter 

e is heat treated against hepatitis virus - The fast-acting, hepatitis-free 

e is liquid, salt-poor, ready for immediate use . blood fraction — 

e requires no typing, grouping or cross-match- J. since \ 
ing of blood before using | b U m j n/ CUTTER | 

e is available in 50 cc. kits (complete with . 4 \ 27 4 
administration set) and in 20 cc. vials : 

5 other reasons to be sure Albumin/Cutter is readily available: ys a 

Cerebral Nephrotic Syndrome 
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Volvulus of theCecum. . . 66 


JEROME J. WEINER 


The author presents a general discussion of volvulus of the 
cecum. Six criteria are given whereby an early diagnosis could 
be made on x-ray films. One case is reported. 


Multiple Malignancies with Special Reference to the 
Colon . 


M. TISCHER HOERNER 


The author reviews the subject of multiple malignancies and 
directs special reference to the colon. Diagnosis is important 
and other new growths must be searched for and eliminated 
at the time of operation. Six cases of multiple malignancies 
are reported. 


Surgical Treatment of Carcinoma of the Rectum 
FRANK D. CONOLE 
Operations are advised for lesions of the upper rectum and 


rectosigmoid regions, lesions of the mid-rectum and low-lying 
regions (the distal 5 cm.). 


Soft Tissue Lesions as Cause of Low Back Pain. 
Anatomic Study . 


R. J. DITTRICH 

Due to the anatomic arrangement of the lower part of the back, 
two sites are predisposed toward injury to the soft tissues. This 
type of lesion causes pain which may be referred to other parts 


of the body. The author discusses methods of diagnosis and 
relief obtained by surgical corrections. 


Wound Healing: The Role of Cod Liver Oil As a 
Tissue Stimulant. 


NORMAN LENSON 


A review of wound-healing factors, including experimental 
and clinical results with the use of cod liver oil as a factor in 
promoting tissue repair. 


The Status of Refrigeration for Amputations and for 
Tissue Preservation . 


LYMAN WEEKS CROSSMAN 


Shockless amputations under refrigeration anesthesia are 
desirable for all patients, not merely those considered poor 
risks. The benefits of refrigeration in trauma, burns and shock 
are impressive. Careful attention is necessary for these results. 
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Brand of trichloroethylene U.S.P. (Blue) 


University Inhaler 


No. 3160 Model-M 


FOR SELF-ADMINISTERED INHALATION ANALGESIA 


IN OBSTETRICS 


@ Notably safe and effective 


“Trilene,” self administered with the “Duke” University Inhaler, 
under proper niedical supervision, provides highly effective anal- 
gesia with a relatively wide margin of safety. 


@ Convenient to administer 


The “Duke” University Inhaler (Model-M) is specially designed 


for economy, facility of handling, and ready control of vapor 
concentration. 


special advantages 
© Induction of analgesia is usually smooth and rapid with mini- 


mum or no loss of consciousness 


¢ Patients treated on an ambulatory basis can usually leave the 
doctor’s office or hospital within 15 to 20 minutes 


® Inhalation is automatically interrupted if unconsciousness occurs 


“Trilene” alone is recommended only for analgesia, not for anesthesia nor 


for the induction of anesthesia. Epinephrine is contraindicated when 
“Trilene” is administered. 


“Trilene” is available in 300 cc. containers, 15 cc. tubes, and 6 cc. ampuls. 


Ayerst Laboratories « New York, N. Y. « Montreal, Canada 
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SURGICAL REVIEW 


Primary Carcinoma of the Gallbladder . . . 99 
C. DOUGLAS SAWYER AND J. F. MINNIS, JR. 


A general review of primary carcinoma of the gallbladder. 
The authors conclude that it is purely a surgical problem. 
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A Migratory Arterial Foreign Body . . . . . 118 
R. MOVIN, COL. JOSEPH RUSSELL AND LT. COL. A. R. VALLE 


A report of a migratory intra-arterial bullet resulting from a 
penetrating wound of the upper chest. The bullet was removed 
from the right femoral artery. Later, a guillotine supracondy- 
lar amputation was performed because of gangrene of the 
lower leg. This is probably the eighth such case in which the 
patient survived. 


Obstruction of the Ileum after Irradiation for Cancer 


WILLIAM P. SMITH AND ROY E. SWENSON 


Presentation of a case of intestinal obstruction (ileum) sev- 
enty-one days after irradiation for carcinoma of the cervix. 


Foreign Body inthe Rectum . . . . . . 126 
J. GERENDASY 


A case is reported in which a patient inserted a cylindric glass 
jar into the rectum for the relief of rectal bleeding. 
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RIB-BACK 


BARD-PARKER RIB-BACK SURGICAL BLADES 
are preferred by the Profession . . . because they know 
that each blade, through continuous inspection—meets 


every specification. 


And, there are other traditionally good reasons why 
there is a preference for B-P RIB-BACK SURGICAL 
BLADES ... they are always dependable and highly 


economical in performance. 


Ask your dealer 
BARD-PARKER COMPANY, INC. 
Danbury Connecticut, U.S.A- 
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A case is reported of inverted appendix associated with lower 
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In the out-patient clinic... 


INJECTION CONTROL 
SURGICAL INFECTIONS 


With only one injection of 600,000 units, Injection 
BICILLIN offers persistent antibacterial action for prompt- 
ly controlling many of the common penicillin-sensitive 
organisms that cause surgical infections . . . for effectively 
supplanting multiple injections of procaine penicillin in 
the emergency room or in the out-patient clinic.! 
Injection BICILLIN—a surgical penicillin of choice. 
1, Hankins, J. R., and Yeager, G. H.: J.A.M.A. 155:1306 (Aug. 7) 1954 


INJECTION 


BiciLLin’ 


LONG-ACTING 


Benzathine Penicillin G (Dibenzylethylenediamine Dipenicillin G) 


PENICILLIN WITH A SURETY FACTOR 


surgery.. 


FURACINE® soluble dressing-—antibacterial 


protection without retarding healing 


@ bactericidal to the majority of pathogens 
found in surface infections* 


@ does not retard epithelization or granulation* 
@ foul wound odor is improved within 24 hours* 


@ water-miscible base mixes freely with wound 
exudates to reach infected areas without 
tissue maceration 


@ sensitization in surgical use is generally not 
more than 1% 


@ cannot sensitize the patient to systemic anti- 
biotic therapy 


For topical antibacterial therapy in: surgery @ 
severe burns®skin grafting @ ulcers ® pyodermas 
@ first aid treatment of abrasions, lacerations 


*Shipley, E. R., and Dodd, M. C.: Surg., Gynec. & Obst. 84:366, 1947. 


FORMULA: Furacin Soluble Dressing contains Furacin 
(brand of nitrofurazone) 0.2%, dissolved in a water- 
soluble, ointment-like base of polyethylene glycols. 
SUPPLIED: 2 oz. tube; 4 oz., 1 Ib. and 5 lb. jars. 


Two other convenient forms of Furacin for sur- 
gical use allow for adaptation to any technic: 


FURACIN® solution 


ForMULA: Furacin Solution contains Furacin (brand 
of nitrofurazone) 0.2%, in a liquid vehicle composed 
of polyethylene glycols 65%, a wetting agent 0.3% 
and water. 

SUPPLIED: Bottles of 2 fl. oz. and 1 pint. 


FURACIN® soluble powder 


ForMULA: Furacin Soluble Powder contains Furacin 
(brand of nitrofurazone) 0.2%, in a powder base com- 
posed of completely water-soluble polyethylene 
glycols. 

SUPPLIED: Shaker-top vial of 14 Gm. 


EATON LABORATORIES, Norwich, N.v. Je NITROFURANS class antimicrobials 
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A Laboratory and Clinical Report 


on Adrenosem® Salicylate 


(BRAND OF CARBAZOCHROME SALICYLATE) 


History 


The first investigation of a hemostat with an 
action comparable to Adrenosem Salicylate 
was made by Derouaux and Roskam! in 1937. 
They reported that an oxidation product of 
adrenalin, adrenochrome (which has no sym- 
pathomimetic properties), has prompt hemo- 
static activity. 

It was further found that various combina- 
tions of adrenochrome, notably the oxime and 
semicarbazone, produced stable solutions. But, 
these were so slightly soluble that sufficient 
concentration could not be obtained for prac- 
tical therapeutic use. By combining these 
adrenochrome compounds in a sodium salicyl- 
ate complex a stable, soluble form can be 
obtained. This complex has been given the 
generic name, carbazochrome salicylate, and 
is supplied under the trade name Adrenosem 
Salicylate. 

Roskam, in his study entitled ““The Arrest 
of Bleeding,’’? enumerates “the drugs whose 
efficaciousness as hemostatics have been proved 
by accurate methods in experimental animals 
and in healthy men as well....One is the 
monosemicarbazone of adrenochrome 
[Adrenosem Salicylate].”’ 


Chemistry 


Adrenosem Salicylate is a synthetic chemical. 
The full chemical name is adrenochrome mon- 
osemicarbazone sodium salicylate complex. 


Pharmacology 


Although it is chemically related to epineph- 
rine, Adrenosem Salicylate has no sym- 
pathomimetic effects. It does not alter blood 
components, nor does it affect blood pressure 
or cardiac rate.?-7 


(* U.S. Patent 2,581,850) 
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Sherber, in an early study,? concludes that 
Adrenosem Salicylate * a potent antihemor- 
rhagic factor in those conditions in which the 
integrity of the smaller vessels is interrupted, 
and is superior to any similar material that is 
now available.” 

He continues, “From our experience it ap- 
pears that adrenochromazone complex is indi- 
cated in preventing vascular accidents incident 
to hypertension; in maintaining small vessel 
integrity; in the preoperative preparation 
where oozing from a vascular bed is antici- 
pated, as in tonsillectomies, adenoidectomies 
and prostatectomies; and as an adjunct in the 
treatment of bleeding from such surgical 
procedures.” 

Adrenosem Salicylate may be administered 
simultaneously (but separately) with any type 
of anesthetic, anticoagulant, or vitamin K 
and heparin. 


A Unique Systemic Hemostat 


Clinical investigators?-7 are in agreement 
that Adrenosem Salicylate controls bleeding 
and oozing by decreasing capillary permeability 
and by promoting the retraction of severed 
capillary ends. It aids in maintaining normal 
capillary integrity by direct action on the 
intercellular “‘cement” in capillary walls. The 
interesting work of Fulton’ confirms this. 
Adrenosem Salicylate, since it is not a vaso- 
constrictor, has no effect on large severed 
blood vessels and arterioles. 

Adrenosem Salicylate is being used both 
prophylactically and therapeutically in thou- 
sands of hospitals, and in virtually every type 
of surgical procedure. It has also proved most 
useful in dental surgery.” 

Owings reported on the use of Adrenosem 
Salicylate in controlling postoperative adenoid 
bleeding in 102 cases.4 ‘We have used 24 mg. 
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(%4 ampule) intramuscularly, 15 minutes be- 
fore anesthesia for children and 5 mg. (1 
ampule) for adults.” In only one patient did 
bleeding occur. Three others showed red blood 
from the nose and mouth. These patients 
“‘were then given 5 mg. intramuscularly, with 
prompt and complete control. We have also 
noticed that bleeding stopped more promptly 
on the operating table.” 

This is a 1% incidence of postoperative 
bleeding using Adrenosem Salicylate preop- 
eratively, compared to an incidence of 10% 
postoperative bleeding in all cases taken from 
previous records, without Adrenosem Salicyl- 
ate medication. 

Peele reports on the use of Adrenosem Sali- 
cylate in treating 178 patients with 24 different 
conditions. The drug was first used to control 
postoperative hemorrhage from the adenoid 
region. He adds: “The results were so dramatic 
that siace that date [1953] Adrenosem Salicyl- 
ate has been used postoperatively to reduce 
bleeding from all otolaryngologic and broncho- 
esophagolic procedures, to treat postoperative 
hemorrhage from the tonsil and adenoid re- 
gions, and to treat selected cases of epistaxis.” 

The effectiveness of Adrenosem Salicylate 
in controlling bleeding and oozing in 339 pa- 
tients is reviewed by Bacala.® “‘Our experience 
of the effect of carbazochrome salicylate on 
317 surgical indications and 13 obstetrico- 
gynecological conditions, has been therapeuti- 
cally encouraging and successful for the control 
of capillary bleeding. Foremost among the 
cases studied were 223 tonsillectomies definitely 
benefited by this metabolic hemostat, making 
a diminution of the control incidence of post- 
tonsillectomy bleeding of 19.8% down to 7%. 
It has also been found useful in gastro-intestinal 
bleeding, cataract extraction, epistaxis, inci- 
sional seepage, trans-urethral prostatectomy, 
menometrorrhagias, cervical ooze, antepartum 
and postpartum bleeding, threatened abor- 
tion, and prevention of capillary hemorrhages 
during hedulin or dicumerol therapy.” 


Side Effects 


All investigators concur that, at recom- 
mended dosage levels, Adrenosem Salicylate is 
free from toxic effects. No cumulative effects 


attributable to the drug have been reported. 

The only side reaction noted has been a 
transient stinging sensation in the area of in- 
jection when Adrenosem Salicylate is used 
intramuscularly. As one investigator com- 
ments: “The brief discomfort which attends 
the injection of Adrenosem into the gluteal 
region has not been a significant problem in 
children or adults as originally anticipated.’’5 


Indications 


Idiopathic purpura, retinal hemorrhage, 
familial telangiectasia, epistaxis, hemoptysis, 
hematuria. 

Postoperative bleeding associated with: 
tonsillectomy, adenoidectomy and 
nasopharynx surgery; 
prostatic and bladder surgery; 
uterine bleeding; 
postpartum hemorrhage; 
dental surgery; 
chest surgery and chronic pulmonary bleeding. 


Dosage 


For recommended dosage schedules, pleas 
send for detailed literature. 


Supplied 


Ampuls: 5 mg., 1 cc. (package of 5). 

Tablets: 1 mg. S.C. Orange, bottles of 50. 

Tablets: 2.5 mg. S.C. Yellow, bottles of 50. 

Syrup: 2.5 mg. per 5 cc. (1 tsp.), 4 ounce 
bottles. 
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Hemostat, Oral Surg., Oral Med., Oral Path. 
6:617 (June, 1955). 

. Fulton, M.D., Dept. of Biology, Boston University: 
Personal Communication. 


THE S. E. MASSENGILL COMPANY « BRISTOL, TENNESSEE 
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RAPIDLY EFFECTIVE 
BROAD-SPECTRUM ANTIBIOTIC THERAPY 
... WELL TOLERATED... 

BY THE INTRAMUSCULAR ROUTE 


TERRAMYCIN 


Brand of oxytetracycting 


“IN CHILDREN, GASTROENTERITIS, CROUP, 
MENINGITIS, AND INFECTIONS COMPLICATING 
CERTAIN SURGICAL CONDITIONS MAY BE 
ADEQUATELY TREATED BY ITS USE AND IT IS 
... [A] DRUG OF CHOICE WHEN ORAL 
MEDICATION 1S NOT POSSIBLE."’* 


"Schaeler, F. H.: Ohio State M. J. 61:347 (April) 1955. 


TERRAMYCIN INTRAMUSCULAR 


Single-dose vials Providing 
100 mg. crystalline oxytetracycline 
ydrochloride, 5 per cent 
magnesium chloride and 
procaine hydrochloride. 


Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N.Y. 
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VITAMIN K,, MERCK) 


ephyton 


Preferred product for routinely stabilizing 
prothrombin levels before surgery 


There are three significant reasons for preferring 
MEPHYTON over the menadione derivatives. The 
action of MEPHYTON is: (1) more rapid, (2) more 
complete, and (3) more prolonged. These advan- 
tages apply to either simple vitamin K deficiency 
states or in anticoagulant-induced hypopro- 
thrombinemia. Inthe latter condition, MEPHYTON 
provides the most dependable and practical 
means of restoring normal levels of prothrombin. 


INDICATIONS: Hypoprothrombinemia due to 
Dicumarol®, Cumopyran®, Hedulin®, 
Tromexan® , antibiotics, salicylates, obstructive 


jaundice, hepatic disease, impaired gastroin- 
testinal absorption, and deficiency of vitamin K 
in the newborn. 


SUPPLIED: In boxes of six 1-cc. ampuls, each cc. 
containing 50 mg. of vitamin K,. 


PHILADELPHIA 1, PA. 
DIVISION OF MERCK & CO., INC. 
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Last! 


A TRULY UNIVERSAL HEAD REST 
FOR NEUROSURGERY 
Brings Important Savings to Both Surgeon and Hospital 


¢ Fits Most Standard Tables 
¢ For All Neurosurgical Procedures 
Versatile—Simple—Rigid 


The new Bayless Neurosurgical Head Rest is 
the practical and efficient answer to an old prob- 
lem of the neurosurgeon and hospital. Versatile 
—for use in any neurosurgical procedure—it is 
both simple to use and adaptable to any stand- 
ard operating table. Built of aluminum castings 
and chrome plated steel tubing, it is light in 
weight—very easy to transport. 


¢ Economically Reasonable—One Unit 
Does the Work of Three 


Easy to Carry—Weighs 15 Ibs. 


Most important, however, is that this one useful 
head rest efficiently takes the place of the 2 or 
3 formerly required. It thus becomes economi- 
cally feasible for the surgeon and for the small 
hospital with limited funds for such specialized 
equipment. Full details appear in ARMAMEN- 
TARIUM, Vol. II, No. 5. Your copy will be 
sent free upon request. Write for it today. 


Instrument Makers To The Profession Since 1895 


330 SOUTH HONORE STREET 


CHICAGO 12, ILLINOIS 


Branches Now In 
DALLAS, TEXAS — HOUSTON, TEXAS — ROCHESTER (MINN.) — CHICAGO 


18 


7 
< 
: 
| 
She 
~ 
: 
‘ 
= 
AG 


It’s well past midnight. Again. 
And still her night keeps 
ticking away: no sleep... no 
rest...no sleep... no rest. 

If she were your patient, you’d 
relieve her insomnia with— 


short-acting NEMBU TAL 


A dose of only % to 1-gr. 

is enough to erase anxiety, 
worries, tension. And to induce 
drowsiness, followed by 
refreshing sleep. With short- 
acting NEMBUTAL, there is 
little drug to be inactivated, 
short duration of effect, wide 
margin of safety and little 

in tendency toward morning-after 
hangover. Which is why: 

in equal doses, no other 
barbiturate combines quicker, 
briefer, more profound effect. 


506126 


® (PENTOBARBITAL, ABBOTT) 
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CLINICAL & LA ORATORY REPORTS IN 
MEDICAL LITERATURE ESTABLISH & CONFIRM 
USE OF PARENZYME IN HER 


PRODUCTS OF ORT ‘RESEARCH 


THE NATIONAL DRUG COM PAN Y 
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The dual light sources are separately 


maneuverable through the full sur- 
gical range... with selective 
intensities of 1,000 to 12,000 foot 
candles and optional light patterns 
of 10”, 6” or 4’. Cool, glare-proof 
and color corrected, the DV-22 
measurably raises the standards of 
illumination for general surgery and 


the specialties. 


Sterilizable handles ... attachable af the 
center of each light beam... permit the 
surgeon fo moke fine directional adjustment, 
complementing remote control by the 
circulating nurse. 


WRITE FOR OUR ILLUSTRATED 
MANUAL NUMBER C-161R 


‘i incipal Ci 
STERILIZER 14 Principal Cities 


Erie* Pennsylvania 
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SKIN PUNCH 
BIOPSY SET 


As made for 

FREDERICK UrsBacu, M.D. 

and 

WALTER B. SHELLEY, M.D., PH.D. 


A Rapid and Simple Means of Obtaining 
Punch Biopsies without Anesthesia 


With this motor-driven rotary punch it 
is possible to obtain skin biopsies almost 
painlessly without local anesthesia. The 
procedure can be rapidly performed at 


The routine use of this biopsy method is 
time and labor saving for the attending and 
nursing staffs of the outpatient department. 
It is also particularly useful in the labora- 
tory where it enables the investigator to 
obtain multiple or serial specimens with a 


the bedside, in the home or in the phy- 
sician’s office. The biopsy specimen in- 
cludes the full thickness of the skin 
down to the subcutaneous fat. 


minimum of discomfort and disfigurement 
to the patient. Biopsies obtained in this 
way are eminently suited for histochemical 
study since there is no tissue distortion or 
chemical interference from locally injected 
anesthetics. 


The “‘Urbach Skin Punch Biopsy Set” is available only from Pilling—it contains: 


motor hand piece (115 volts, 60 cycles, AC 
or DC) ¢ three punches: 3 mm, 5 mm, 7 mm 
diameter e two lucite skin guards, %" 


and Ye" thick e stainless skin forceps, 
2 x 1 teeth @ stainless scissors 


Complete $49.50 postpaid 


Write for information and prices on component parts. 


Order Direct: 


GEORGE P. PILLING & SON co. 


3451 WALNUT STREET 
PHILADELPHIA 
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for safe, simple, smooth anes 


ultrashort-acting intravenous anesthetic 


With versatile SURITAL, induction is rapid, anes- 
thesia smooth, recovery prompt, and side effects 
infrequent and mild. 


Detailed information on SURITAL sodium (thiamylal sodium, Parke-Davis) is available on request. 


PARKE, DAVIS & COMPANY obertroit, mMicHiGAN 


RITAL SOd mM 
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for safe, 


LUBRICANT 


/ubrication 


WATER 
SOLUBLE 


dependable, 


1955 


SOLUBLE STERILE 


LUBRICATING JELLY 
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ROMILAR ‘*Roche' is a new, non-narcotic 
cough specific, especially useful fol- 
| lowing inhalation anesthesia. Ten mg 
y equals 15 mg of codeine in cough-sup- 
T préssant effect = yet Romilar® avoids 
-}+ central depression, nausea, anorexia 
| and constipation. 
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: Because it offers four advantages 


» 


in relieving pain: 
1, Prolonged analgesia (6 to 8 hours). 
“4 ~ 2, Less constipation than with morphine. 


“3. Can be-given both orally and parenterally. 


+ 


4, Small dosage (2 to 3 mg). 


Levo-Dromoran® (brand of levorphan) 'Roche' 


is a potent synthetic narcotic. 
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NEW 
CONCEPT 
specific 
therapy 


for nutritional 


depletion 


(critically essential c-lysine with vitamins in therapeutic amounts) 


To speed convalescence following 
surgery ° illness * injury 


Protein and vitamin depletion, due to excessive catabolism and restricted diets, can 
now be prevented and treated with Cerofort Tablets. Administered in conjunction 
with a therapeutic diet, Cerofort Tablets can help the patient convalescing from serious 
disease, injury or surgery to a quicker recovery. Cerofort Tablets combine: 


L-lysine to raise poor quality cereal proteins — which appear consistently on the con- 
valescent’s tray — to the value of good quality animal muscle proteins. 


All the essential vitamins in therapeutic dosage. 
Just 1 CEROFORT TABLET t.i.d. with meals supplies: 


L-Lysine Monohydrochloride .................. 100 mg. 
25,000 U.S.P. units Calcium Pantothenate 20 mg. 
1,000 U.S.P. units Vitamin Bi2 Activity (Cobalamin) ............ 4 mcg. 
Thiamine Mononitrate 10 mg. 1.5 mg. 
Pyridoxine Hydrochloride ........................ 2 mg. *Equivalent to 600 mg. w-lysine 


first with lysine in the pharmaceutical field 


WHITE LABORATORIES, INC., Kenilworth, N. J. 
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THORAZINE 


preoperatively— 


“anxiety and apprehension 
give way to 


relaxation and calmness’! 


When added to premedication, ‘THORAZINE’: 


(1) Augments the action of anesthetics so that reduced doses of 
these agents can be used to provide satisfactory anesthesia. 
“(2) Decreases reflex irritability. 


“(3) Markedly inhibits postoperative vomiting. 
‘“(4) Reduces the need for postoperative narcotics and sedatives.” 


1. Mathews, Morris and Moyer: Am. Pract. & Dig. Treat. 6:360 (Mar.) 1955. 


‘Thorazine’ Hydrochloride is available in ampuls, tablets and syrup. 


For information write: 


Smith, Kline & French Laboratories 
1530 Spring Garden Street, Philadelphia 1 
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Based upon results in animals unprecedented in the history of medicine— 
enthusiasm of thousands of American veterinarians for over a year and a half— 
and based upon numerous scientific reports on unexcelled results in human medicine 


We proudly introduce 
MEDIFIL BENGEN 


A new synthetic surgical suture suitable for all types of surgery 


MEDIFIL Bengen consists of several strands enclosed 
within a smooth cover, thus forming an extremely 
pliable and extraordinarily strong suture. Thinner 
MEDIFIL suture will do the job of much 
thicker sutures of other types. 


MEDIFIL Bengen is perfectly smooth, causes no 
mechanical stitch irritation in contrast to sutures with 
a usually not perfectly smooth surface. 


MEDIFIL BENGEN COMPLETELY REPLACES 
CATGUT 


MEDIFIL Bengen is non-absorbable but, due to its 


MEDIFIL Bengen is supplied in 
hermetically sealed glass tubes 
filled with 72% solution of 
denatured alcohol in boxes of 12 
glass tubes. Each tube contains 
one strand 1.5 m (59’) long, 
sterilized, ready for use. 


MEDIFIL Bengen is available in 
three sizes 


Extra 
Medium Heavy Heavy 
Diam- 
_eter 0.2mm 0.3mm 0.4mm 


US.P. 
XIV 0000 00 0 
Informative folder gladly 


furnished on request 
Inquiries from well established 
distributors invited 
Sole Importer for The United States 
of America, Canada, Mexico, 
Central and South America 


protein-like structure, it heals up perfectly in the tissues 
without any irritation. Thus, 


MEDIFIL Bengen may be used for surgeries where 
suturing is to remain in the tissues. 


MEDIFIL BENGEN HAS MANY ADVANTAGES 
OVER CATGUT 


MEDIFIL Bengen irritates the tissues much less 
than the resorption of catgut. 


MEDIFIL Bengen can be fully sterilized before each 
use, giving the surgeon maximum assurance of sterility, 
while catgut cannot guarantee one-hundred per cent 
sterility even under most stringent manufacturing con- 
ditions. 


DR. S. JACKSON 


Pharmaceutical, Diagnostic, Surgical Specialties 
4713 COLORADO AVENUE, N.W., WASHINGTON 11, D.C. 


*USA Trade Mark applied for 


Canadian Trade Mark Registered 
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when the 
whole 
is greater than 


the sum 
of 


é Dihydro- 
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in one injection 


OUTSTANDING as one of the OUTSTANDING in simplicity 
best-established antibiotic combinations of administration 


for enhanced synergistic action Combiotic Aqueous Suspension needs 


against mixed, multiple or resistant in- no reconstitution. 
fections due to gram-positive or gram- 
negative bacteria. Combiotic minimizes 


the emergence of resistant strains. in new Steraject® single-dose disposable 
° “7 ye cartridges ready for use with the Pfizer 
Steraject syringe. Each cartridge contains 
1.0 Gm. Formula: 300,000 units penicillin 400,000 units of penicillin G procaine 
G procaine crystalline, 100,000 units peni- crystalline and 0.5 Gm. dihydrostrepto- 
cillin G potassium crystalline and 1.0 Gm. mycin. 
dihydrostreptomycin per dose. 


0.5 Gm. Formula: same penicillin content 
as above but with one-half as much dihy- PFIZER LABORATORIES, Brooklyn 6, N.Y. 
drostreptomycin (0.5 Gm. per dose). Division, Chas. Pfizer & Co., Inc. 


28 
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“The Value of Succinylcholine Chloride — 
in Electroconvulsive Therapy 


and Laryngospasm’’ 


demonstrating 
the effect of : by 
Quelicin during George J. Thomas, M.D. 
: Raymond L. Rau, M.D. 
: Robert J. Hudson, M.D. 
of 


St. Francis General Hospital 
and Rehabilitation Institute of 
University of Pittsburgh School of Medicine 


with endoscopic scenes through the courtesy of, 
: and based on the original work presented by: 
: E. J. Fogel, M.D. 

from a sequence : J. C. MeClowery, M.D. 

of unusual : Veterans Administration Hospital 

endoscopic shots : Leech Farm Road, Pittsburgh 


showing the ; d 

control of an 

laryngospasm by ° K. H. Hinderer, M.D. 

Quelicin : University of Pittsburgh School of Medicine 


Shows electroconvulsive therapy with and without 
: the use of amnesic and muscle relaxant agents. Use of 
Pentothal Sodium (thiopental sodium, Abbott) to ac- 
complish light anesthesia and amnesia of the event, 
: as well as the use of Quelicin Chloride (succinylcholine 
: chloride, Abbott) to reduce the con- 


] 0 
in two versions: vulsive contracture of skeletal muscles. ( bbott 


with sound, 


12 minutes; silent, : This film is available without charge. Please give choice of three dates... 
with subtitles, : name and address of the person to whom it should be sent... the group 
25 minutes ; to whom it will be shown ... and your own name, title and address. 

: Write to PROFESSIONAL SERVICES, ABBOTT LABORATORIES, NORTH 


CHICAGO, ILLINOIS, 
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after 
ileostomy 


and 


colostomy 


DESITIN 


unusually effective 
in helping to prevent 
and heal skin irritation 
and excoriation 


DESITIN OINTMENT is not washed away or 
decomposed by excrement, perspiration or 


secretions. In fact, its soothing, lubricant 
and healing influence is so persistent that 
one application helps protect 

the skin for hours. 


Non-sensitizing, non-irritant Desitin Ointment 
combines high grade Norwegian cod liver oil, 
zinc oxide, talcum, petrolatum and lanolin. 
Tubes of 1 oz., 2 0z., 4 0z., and 1 Ib. jars. 


samples on request. 


DESITIN CHEMICAL COMPANY 
70 Ship Street, Providence 2, R. I. 


1. Grayzel, H. G., Heimer, C. B., and Grayzel, R. W.: New York St. J. 
Med. 53:2233, 1953. 2. Heimer, C. B., Grayzel, H. G., and Kramer, B.: 
Archives of Pediatrics 68:382, 1951. 3. Behrman, H. T., Combes, 
F. C., Bobroff, A., and Leviticus, R.: Ind. Med. & Surgery 18:512, 
1949. 4. Turell, R.: New York St. J. Med. 50:2282, 1950. 5. Marks, 
M. M.: Missouri Med. 52:187, 1955. 
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SQUIBB 


STECLIN-MYCOSTATIN | 
(SQUIBB TETRACYCLINE-NYSTATIN: 


Because it contains Steclin (Squibb Tetracycline), MYSTECLIN is 
an effective therapeutic agent for most bacterial infections. 
When caused by tetracycline-susceptible organisms, the follow- 
ing infections are a few of those which can be expected to re- 
spond to MYSTECLIN therapy: 


bronchitis gonorrhea osteomyelitis pyelonephritis 
colitis lymphadenitis otitis media sinusitis 
furunculosis meningitis pneumonia tonsillitis 


MYSTECLIN is also indicated in certain viral infections and in amebic 
dysentery. 


BROAD SPECTRUM ANTIBIOTIC THERAPY, 


WITH A MINIMUM OF SIDE EFFECTS” 


In clinical use, Steclin has produced an extremely low incidence 
of the gastrointestinal distress sometimes observed with other 
broad spectrum antibiotics. Mycostatin (Squibb Nystatin), as 
contained in MYSTECLIN, is also a particularly well tolerated 
antibiotic and has produced no allergic reactions, even after 
prolonged administration. 


BROAD SPECTRUM ANTIBIOTIC THERAPY, 


WITHOUT THE DANGER OF MONILIAL OVERGROWTH: 


Because it contains Mycostatin, the first safe antifungal 
antibiotic, MYSTECLIN effectively prevents the overgrowth of 
Candida albicans (monilia) frequently associated with the 
administration of ordinary broad spectrum antibiotics. This 
overgrowth may sometimes cause gastrointestinal distress, anal 
pruritus, vaginitis, and thrush; on occasion, it may have serious 
and even fatal consequences. 


Each MYSTECLIN capsule contains 250 mg. Steclin 
Hydrochloride and 250,000 units Mycostatin. 


Minimum adult dose: 1 capsule q.i.d. 
Supply: Bottles of 12 and 100. 


*MYSTECLIN’, “STECLIN’ AND "MYCOSTATIN’® ARE SQUIBB TRADEMARKS 
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: 
—— | WELL TOLERATED BROAD SPECTRUM ANTIBACTERIAL THERAPY PLUS ANTIFUNGAL PROPHYLAXIS al 
EFFECTIVE IN MANY COMMON INFECTIONS | 
} 


(ERYTHROMYCIN, LILLY S O LUTION 


. .. produces high initial and long-sustained blood and tissue levels. 
This results in a rapid bactericidal effect, with dramatic fall in 
temperature and clearing of symptoms. 


Presented in a ready-to-use, crystal-clear solution that is stable 
for three years at room temperature. 


DOSAGE: 100 to 200 mg. every four to eight hours, depending on severity 
of infection. 


SUPPLIED: 50 mg. per cc., in 2-cc. ampoules and 10-cc. rubber-stoppered 
ampoules. 


Order a supply for your office and house-call bag from your local retail 
pharmacist. 


ELI LILLY AND COMPANY «+ INDIANAPOLIS 6, INDIANA, U.S.A. 
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The American Journal of Surgery 


VOL. gI JANUARY 1956 


NUMBER ONE 


Editorial 
PSYCHOLOGIC PREPARATION OF THE PATIENT FOR SURGERY* 


MM“ surgery to most people is a long- shown how to take deep breaths with his 


remembered experience. It is our duty 
to make this event as atraumatic® as possible. 
We must therefore lighten the patient’s burden 
of fear; in turn, then, our morbidity and mortal- 
ity rates will be reduced. 

Every surgeon has seen patients who have 
submitted to operation even while maintaining 
steadfastly that they would die. I doubt if 
there is any surgeon so callous or courageous 
that he is not filled with foreboding when a 
patient eases himself onto the operating table 
and states that he does not expect to survive 
the procedure. If a patient can be informed and 
instructed preoperatively as routinely as he is 
given a hypodermic, much of his natural fear 
will be controlled. It is the mystery and fear 
of the unknown that cause worry. If these 
factors can be eliminated and conquered, the 
patient will be able to face his ordeal with more 
equanimity. With this premise in mind, on the 
evening before surgery I talk with the patient 
and try to explain every situation that might be 
encountered during the next twenty-four hours. 

First he is told how often he will receive 
injections between the time of admission and 
surgery. All patients are “‘needle-prick”’ con- 
scious. Blood will have to be taken for labora- 
tory work and intramuscular injections may be 
necessary for preoperative preparation. The 
final sedation, the hypodermic just before sur- 
gery, is discussed at a later time. Unless a 
patient is intubated for gastric or intestinal 
drainage, he is instructed to drink more than 
the ordinary amount of fluids up until mid- 
night, for he will be very dry the following 
morning and must have enough fluid in his 
body to make up for it. Except when the most 
simple local anesthetic is used, I insist that the 
patient practice respiratory exercises; he is 


mouth open. When he awakens after surgery, 
he will be very drowsy and sleepy. One of the 
first things he will hear is a nurse telling him 
to breathe deeply. If he has practiced this, he 
will know what she means and will be most 
apt to cooperate. In explaining the necessity 
for these exercises, the patient is told that deep 
breathing protects against the possibility of 
postoperative pneumonia and oxygenates the 
blood faster; in thoracic cases it expands the 
lungs more rapidly. The patient is less nau- 
seous; he wakes up sooner and feels better more 
quickly than otherwise. He is then told of the 
importance of a good night’s sleep, which of 
course makes him a better subject for anes- 
thesia and surgery. To make sleep possible a 
sedative is given at bedtime. The patient is 
told that if he awakens during the night and is 
unable to go back to sleep, he should call the 
nurse and ask for a second sedative, which 
has already been ordered. 

Surgical preparation is described and the 
patient is shown to what extent he will be 
shaved. It is interesting to note how many 
patients are completely surprised by this 
procedure, which to us is perfectly routine. If 
surgery of the lower gastrointestinal tract is not 
contemplated, we tell the patient that he need 
not have an enema. 

Instructions for the night before surgery are 
reviewed and then attention is turned to the 
day of surgery. The patient is told that he will 
not be served breakfast, but instead will re- 
ceive a small capsule with only a swallow of 
water. He is urged to go back to sleep. Not too 
long afterward he will be given a hypodermic 
injection in the arm, which will make him 
drowsy. If the family has been present in the 
room up to this point, they will be asked to 


* Read before the Biannual Session of the Texas Surgical Society, April 4, 1955, Austin, Texas. 


American Journal of Surgery, Volume 91, January, 1956 


i 
\ 


Ross 


leave after the injection is administered so 
that the patient can get full benefit from it. The 
actual feeling of drowsiness, lightheadedness and 
euphoria should be explained, for some patients 
may resist sedation when they become aware 
of this feeling for the first time and do not 
understand it. It must be pointed out that the 
patient should relax at this time; if he feels 
like passing out, he should. The rationale of 
slowing the pulse and respiratory rate and 
dulling the pathologic reflexes is explained in 
order to remove all doubt on this point. The 
patient is encouraged by being told that if he 
is half asleep when he gets to surgery, it will 
take only half as much anesthesia to put him 
to sleep. 

He is then told that he may not remember 
going to the operating room, but just in case he 
does I figuratively take him every step of the 
way. He is told it is routine to be taken to 
surgery on a stretcher. Occasionally a patient 
is so stimulated by the hypodermic that he 
wants to go down the stairs on his own. His 
family may follow him to the elevator but no 
further. He will be wheeled off the elevator and 
into a room in which everything, including the 
walls, drapes, gowns, caps and suits, is green. 
This is to cut down the glare of the powerful 
lights. The huge overhead light is described 
and it is pointed out that this will not be 
shining in his eyes. In the surgical suite of one 
of our hospitals soft chamber music is played 
over a public address system. When the patient 
is on the operating table, the anesthetist calls 
him by name and states that a needle will be 
stuck in the vein of his arm and he will then 
go to sleep. This particular point is one of our 
greatest confidence boosters, and so we empha- 
size it quite a bit. It seems to help if the sur- 
geon has had sodium pentothal® at some 
previous time. I try to visualize the way I would 
like to go to sleep, and then I attempt to de- 
scribe to the patient a peaceful, relaxing situa- 
tion where he can imagine himself on a soft, 
comfortable, cool bed with clean sheets in a 
room with no telephone, where he can sleep 
as late as he wishes. His going to sleep will be 
just that easy and pleasant; as a matter of 
fact, he will never know the exact monient it 
occurs. He is told that he will smell no ether 
and that he will not even know when a mask 
is placed over his face. At this point he is 
assured that from the time he leaves the bed 
in his room until he awakens back in that same 


bed he will experience nothing unpleasant. 
The first pain he feels will indicate that surgery 
has been completed. 

At this time I tell the patient that if there 
is a possibility of his needing oxygen he may 
awaken to find himself in an oxygen tent or 
with a nasal catheter in place. There is a 
chance that he has seen or known of someone 
who was fatally ill in an oxygen tent. Having 
been so conditioned, he might easily panic if 
without warning he awakens to find himself in 
a similar circumstance. If thoracotomy is to 
be performed, the patient is told of the impor- 
tance of coughing postoperatively to clear the 
tracheobronchial tree in order to help re-expand 
a residual atelectatic lung. He is shown how the 
nurse will splint his chest manually to lessen 
the pain on coughing. It is admitted readily 
that the patient will have pain postoperatively, 
but at the same time it is explained that seda- 
tion will be given for the pain as often as 
necessary. I point out, however, that this will 
be given in frequent small doses rather than 
infrequent large doses. In this manner we can 
make the pain tolerable and still obtain the 
patient’s cooperation to help himself. If an 
abdominal procedure is planned, the patient is 
taught how to sit up on the side of the bed 
without putting too much strain on the anterior 
abdominal wall. Early ambulation is explained 
as an attempt to get him into his normal 
habitus as quickly as possible, and not as a 
sadistic pleasure of the surgeon. There are 
other points to mention in certain specific 
cases, but of necessity I have spoken in 
generalities. The patient is then asked if there 
are any questions which have not been covered; 
if there are, 1 do my best to answer them. 

I then reiterate to the patient what I believe 
his condition is, how I intend to correct it, 
what the hazard will be and, if possible, the 
prognosis. | sympathize again with his appre- 
hension and assure him that his feeling is a 
normal one, that my explanations to him are 
attempts to lessen his fear by taking him out 
of the realm of the unknown. 

I have no case reports to present nor any 
series of controls for comparison. I have simply 
expressed my personal opinions based on pa- 
tient reactions. | believe that patients with 
proper psychologic preparation make better 
candidates for anesthesia and surgery. 

RALEIGH R. Ross, M.D., 
Austin, Texas 
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| rgpersmong are the most common benign 
tumors which involve the esophagus.‘ 
These lesions were once considered rare but 
within the past few years they have been 
encountered frequently. Although Ohsawa** 
has generally been given credit for removing 
the first tumor of this type, priority actually 
belongs to Sauerbruch.® In a presentation be- 
fore the German Surgical Association in 1932 
he described the operation on a male patient 
from whom he had removed a “myoma” which 
measured 22 cm. in length and 5 cm. in diam- 
eter. The patient’s principal complaints were 
dysphagia and feeding difficulties. The lesion 
lay in the lower esophagus and terminated just 
above the cardioesophageal junction. The 
operation was performed transpleurally and 
after resection of the tumor-bearing portion 
of the esophagus, the stomach was brought 
into the chest and gastrointestinal continuity 
restored by esophagogastrostomy. The patient 
survived and was presented in person at the 
meeting. The case was reported later the same 
year. This operation appears to have been 
overlooked in most reviews of the surgical 
treatment of leiomyoma of the esophagus, 
although the case was recorded by Kuttner*? 
and has been referred to by Lanzara.** Ohsawa’s 
case was reported in 1933 and no further 
examples of patients treated surgically for 
leiomyoma of the esophagus appeared until 
Brock’s report of a case in 1942.° Up to 1948 
only sixteen surgical cases had been recorded, 
but since that time, in contrast, reports of 


ninety patients treated surgically for this neo- 
plasm have appeared in the literature. The 
four cases recorded herein increases the number 
of recent operative cases to ninety-four and the 
over-all total of surgical cases to 110. This 
includes Churchill’s patient, originally recorded 
in 1937 as a neurofibroma of the esophagus." 
In addition to the tumors which have been 
resected, numerous examples of leiomyoma 
of the esophagus have been found coinci- 
dentally in surgical specimens excised for 
cancer and in the postmortem examination of 
patients dying from unrelated causes.?*61.7 
The apparent recent increase in these lesions 
almost certainly is due to more proficient and 
thorough diagnostic studies and particularly 
to the increased frequency with which ex- 
cisional surgery is now employed in the man- 
agement of esophageal tumors of all types. 

The importance of these tumors may be 
attributed principally to the following three 
facts: (1) They commonly give rise to dis- 
tressing or annoying symptoms which can be 
so severe as to lead to inanition and death; (2) 
if recognized preoperatively or at operation, 
they usually can be managed with relative 
ease by a safe and simple operative procedure; 
and (3) although an accurate preoperative 
diagnosis can be made frequently, malignancy 
can be excluded completely only by histologic 
examination of the resected specimen. 

The purpose of this paper is to record four 
additional patients treated surgically for leio- 
myoma of the esophagus, to summarize the 
pertinent data from the previously reported 
patients who have undergone resection for this 
tumor, and to illustrate, by the detailed presen- 
tation of a complicated case, the importance of 
proper diagnosis and correct surgical treatment. 


* Present address: U. S. N. H., Coronado Annex, San Diego, California. 
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Fic. 1. Case 1. Frontal chest roentgenogram with barium 
swallow showing filling defect at the level of the bifur- 
cation of the trachea. The “fork-like” splitting of the 
barium column is well demonstrated. 


CASE REPORTS 


Case 1. R. R. G., a twenty-six year old 
white man, was admitted to the U. S. Naval 
Hospital, St. Albans, New York, on June 13, 
1952, complaining of upper substernal distress, 
present intermittently for one year, and occa- 
sionally of the sensation of swallowed food 
sticking in his throat. More recently he had 
experienced epigastric discomfort unrelieved 
by food but alleviated by standing or walking. 
His past history was essentially negative. 
Physical examination revealed no abnormali- 
ties. Roentgenograms of the chest were inter- 
preted as negative. A gastrointestinal series 
revealed a normal stomach and duodenum 
but an irregularity of the esophagus, appar- 
ently due to an extramucosal mass, was noted 
at the level of the bifurcation of the trachea. 
(Figs. 1 and 2.) There was anterior displace- 
ment of the esophageal lumen. The mass did 
not opacify on angiocardiography. Bronchos- 
copy and esophagoscopy were essentially 
negative. The clinical impression was that the 
lesion represented a benign tumor of the 
esophagus, probably a leiomyoma. 

On June 26, 1953, the esophagus was ex- 


Fic. 2. Case 1. Right lateral chest roentgenogram with 
barium swallow shows the sudden “step” or “shelf” at 
the upper pole of the tumor. 


posed by a right transpleural approach and a 
small tumor was found in the right posterior 
esophageal wall at the level of the aortic arch. 
The musculature of the esophagus was thinned 
out over the tumor; and after a longitudinal 
incision had been made in the muscular coat, a 
well encapsulated mass was easily shelled out 
by blunt dissection. It measured 1 by 3 cm. in 
size and grossly resembled a small uterine 
fibromyoma. The esophageal mucosa had not 
been traumatized and the muscular layers were 
approximated with interrupted fine silk sutures. 
The overlying pleura was loosely approximated 
and the chest was closed. The histologic diagno- 
sis was leiomyoma of the esophagus. The pa- 
tient’s postoperative course was uneventful 
and he has been symptom-free since operation. 

Case. R. J. D., a twenty-eight year old 
white man, was admitted to the U. S. Naval 
Hospital, St. Albans, New York, on May 1, 
1953, because an abnormal mass, the density 
of soft tissue, had been found: in the right 
cardiophrenic angle on routine x-ray examina- 
tion of his chest. (Fig. 3.) He had no com- 
plaints and his past medical history was non- 
contributory. General physical examination 
was negative and routine laboratory studies 
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Fic. 3. Case 11. Postero-anterior chest roentgenogram showing a rounded tumor mass just above the diaphragm 
superimposed on the shadow of the heart and vertebral column, and projecting both to the right and the left 


of the midline. 


Fic. 4. Same case. Postero-anterior chest roentgenogram after artificial pneumoperitoneum. It can be seen that 
the gastric air bubble and ingested barium in the stomach lie below the diaphragm. The lesion lies within the 


chest and is not a hiatus hernia. 


Fic. 5. Same case. Esophagram, left anterior oblique projection, demonstrating the filling defect in the lower 


esophagus. 


Fic. 6. Same case. Postero-anterior chest tomograms exposed simultaneously with the ingestion of barium. 
This study suggested possible extension of the lesion through the esophageal hiatus. 


gave values within normal limits. Additional 
thoracic roentgenograms confirmed the pres- 
ence of an orange-sized mass in the right 
_cardiophrenic angle. Artificial pneumoperito- 
neum and gastric dilatation with air showed 
that the lesion lay above the diaphragm and 
failed to disclose herniation of the stomach 
through the esophageal hiatus. (Fig. 4.) 
Esophagram showed the barium to spill 
Over a mass apparently impinging on the 
posterior wall of the lower esophagus. (Fig. 5.) 
The mucosal pattern was intact and the 
barium passed readily into the stomach. Again 


there was no evidence of a hiatal hernia. 
Tomograms exposed simultaneously with the 
ingestion of barium (Fig. 6) confirmed the 
described findings but suggested possible 
extension of the mass through the diaphragm. 
Esophagoscopy and bronchoscopy were essen- 
tially negative. The lumen of the distal third 
of the esophagus was widened and distorted 
but the mucosal pattern was normal. The 
clinical impression was leiomyoma of the 
esophagus. 

On May 12, 1953, the lower third of the 
esophagus was exposed by a left transpleural 
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Fic. 7. Case 11. The gross specimen which has been 
laid over a rubber tube approximately the size of the 
esophagus to indicate its in situ relationship to the 
esophageal mucosa. 


approach, revealing a firm, white, golf ball- 
sized tumor in the left lateral wall of the 
esophagus. This mass terminated in a narrow 
isthmus which encircled the esophagus poste- 
riorly and connected with a much larger tumor 
in the right lateral wall. The overlying muscle, 
which was markedly attenuated, was split in 
the direction of its fibers and the lobulated 
tumor enucleated. It was adherent to the 
mucosa at one point posteriorly, necessitating 
sharp dissection, and a small rent was made 
in the mucosa at this site. This defect was 
repaired with a fine atraumatic chromic catgut 
suture and the muscle layers were approxi- 
mated with interrupted No. ooo black silk 
sutures. The surgical specimen measured 5 by 
20 cm. in size. It was whitish in color, firm in 
consistency and presented a nodular convoluted 
surface. (Fig. 7.) The cut surface was grey- 
white with a whorled pattern. The histologic 
diagnosis was leiomyoma of the esophagus. 
The patient’s postoperative course was 
uneventful. A full liquid diet was started on 
the fourth day and a regular diet was well 
tolerated by the end of a week. An esopha- 
gram on the sixteenth postoperative day dis- 


closed moderate dilatation of the distal esopha- 
gus but barium flowed readily through this 
area. He was returned to full duty in the Air 
Force. 

Case 11. R. C. D., a twenty-three year 
old white man, was admitted to the U. S. 
Naval Hospital, Portsmouth, Virginia, on 
July 23, 1954, complaining of substernal pain, 
present intermittently for one month, and 
occasionally of a feeling of fullness after meals 
persisting for several hours after eating. His 
past history was not remarkable and physical 
examination revealed no abnormalities. Roent- 
genograms of the chest demonstrated an ovoid 
mass in the posterior mediastinum at the level 
of the right hilum. Barium swallow revealed a 
double-contoured, smoothly outlined, crescent- 
shaped filling defect in the esophagus at 
the level of the pulmonary hilum. There was 
no mucosal irregularity and the esophageal 
defect was believed to be due to a extramucosal 
mass which projected into both sides of the 
chest at the hilar level. (Figs. 8 and 9.) On 
fluoroscopy this mass was noted to ascend on 
swallowing. Esophagoscopy showed that the 
mucosa was thrown into horizontal folds or 
furrows, apparently the result of extrinsic pres- 
sure at the level of the right hilum. The lumen 
was narrowed in the middle third of the 
esophagus but the esophagoscope could be 
passed through the narrowed area with ease. 
The mucosa appeared normal and no biopsy 
was taken. The clinical impression was leio- 
myoma of the esophagus. 

On August 2, 1954, the esophagus was ex- 
posed by a right transpleural approach and a 
rounded tumor mass measuring about 5 cm. 
in diameter was found in the right lateral 
esophageal wall at the level of the right pul- 
monary hilum. The longitudinal muscle fibers 
of the esophagus could be seen spread out 
over the tumor mass. The longitudinal muscle 
was split in the vertical direction and the 
circular muscle was divided. The tumor was 
found to be well encapsulated and lay deep 
to the muscular coats of the esophagus and 
superficial to the mucosa. The mass was 
bluntly dissected free from the mucosa and 
when the major portion of the presenting lesion 
had been mobilized, it was found to have a 
broad isthmus which passed anterior to the 
esophageal lumen and connected with a mass 
of similar size and shape projecting into the 
left hemithorax. This portion of the tumor was 
also easily freed and the entire tumor delivered 
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Fic. 8. Case 111. Right lateral chest roentgenogram with barium swallow showing smoothly outlined defect in 
the barium column at the level of the hilum. The tumor proper is faintly outlined in this view. 


Fic. 9. Same case. Left anterior oblique chest roentgenogram with barium swallow which again shows the 
esophageal filling defect in the mid-esophagus. The double-contoured tumor mass, with the larger component 


above and the smaller below, is clearly shown. 


intact. (Fig. 10.) The esophageal mucosa was 
not perforated and the muscular layers were 
approximated with interrupted fine silk sutures. 
The overlying pleura was loosely approxi- 
mated and the chest was closed. The patient’s 
postoperative course was uneventful. The 
histologic diagnosis was leiomyoma of the 
esophagus. (Fig. 11.) Postoperative barium 
swallow showed a normal esophagus. The pa- 
tient’s symptoms were completely relieved. 

Case iv. B.A. G., a forty-three year old 
white man, was admitted to the U. S. Naval 
Hospital, St. Albans, New York, on December 
16, 1952, for evaluation of dysphagia which 
had persisted despite twenty-five esophageal 
dilatations since 1948. In that year he had a 
partial esophagectomy with esophagogastros- 
tomy for a tumor of the esophagus. 

On December 9, 1947, the patient was ad- 
mitted to a hospital in the Far West with a 
ten-year history of substernal burning which 
was worse at night or during periods of emo- 
tional stress. He had been unable to obtain 
relief from antacids or by diet. He complained 
also of inability to lie down after meals without 


regurgitation of undigested food and of a 
constant desire to clear his throat as if some- 
thing were stuck in it. His past history was 
otherwise non-contributory and physical ex- 
amination revealed an apparently healthy 
man of stated age weighing 182 pounds. 
Laboratory studies were within normal limits. 
An esophagram with thin barium revealed 
an elongated filling defect, several centimeters 
in length, centered at the junction of the upper 
and middle thirds of the esophagus. (Fig. 12.) 
The radiologist interpreted this finding as 
being due to an infiltrative lesion, probably a 
leiomyosarcoma. Esophagoscopy disclosed the 
mucosa to be intact. There was a constriction 
beginning 23.5 cm. from the upper incisor 
teeth and extending several centimeters in- 
feriorly. A biopsy specimen from this area 
showed normal esophageal mucosa. A palpable 
left supraclavicular lymph node was biopsied 
and revealed normal lymphoid tissue. Diag- 
nostic x-ray therapy of 800 r units was given 
to the lesion but subsequent esophagrams 
showed no change. Bronchoscopy was at- 
tempted unsuccessfully. On February 2, 1948, 
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Fic. 10. Case 111. Gross specimen which has bisected along its long axis. The groove in the posterior surface of 


the tumor indicates the site of attachment to the esophageal mucosa. The mass lay anterior to the esophageal 
lumen, the somewhat larger (lower) portion projecting to the right and the slightly smaller (upper) lobule to 


the left. 


Fig. 11. Same case. Histologic section showing the typical microscopic appearance of a leiomyoma; original 


magnification X 80. 


Fic. 12. Case 1v. Right anterior oblique esophagram 
showing an elongated lesion in the middle third of the 
esophagus. The mucosal pattern is smooth and the 


radiographic appearance does not suggest a malignant 
lesion. 


through a left paramedian upper abdominal 
incision, the abdominal esophagus and stomach 
were mobilized from the cardia to the pylorus 
and the esophageal hiatus was enlarged. The 
abdominal incision was closed and the thoracic 
esophagus then exposed by a right transpleural 
approach. The esophagus below the level of the 
third dorsal vertebra was mobilized, the cardia 
transected between clamps and the stomach 
closed in three layers. After a small circular 
opening has been made in the fundus of the 
stomach, the esophagus was transected ap- 
proximately 3 cm. above the mass and a three- 
layer esophagogastrostomy was accomplished. 
The stomach was tacked to the mediastinal 
pleura and to the pleura in the right vertebral 
gutter. The diaphragm about the hiatus was 
sutured to the stomach antrum. The lesion 
found at operation was described as a solid, 
pearly white tumor, 7.5 by 6 by 4 cm. in size, 
situated in the middle third of the esophagus 
and extending into the upper third, causing 
marked esophageal obstruction. The post- 
operative impression was leiomyoma of the 
esophagus and this was confirmed by histologic 
examination. 


The patient’s postoperative course was 
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Fic. 13. Case 1v. Barium swallow (right anterior oblique) showing marked stenosis at the site of the esophago- 
gastric anastomosis. The cul-de-sac at the end of the dilated segment of esophagus made dilatations, even over 
a swallowed string, difficult and dangerous, as did the acute angulation at the anastomotic site. 


Fig. 14. Same case. Barium swallow (right anterior oblique) following resection of the stenotic area and re- 
anastomosis of the esophagus to the stomach. Improvement is apparent (compare with Figure 13). 


stormy. Two weeks after the resection his 
right chest filled with fluid and drainage 
revealed obvious gastric contents. This drain- 
age persisted, and despite tube feedings he lost 
40 pounds. Two months after his original opera- 
tion, feedings by jejunostomy were instituted. 
Bilateral thrombophlebitis developed in the 
lower extremities but responded to a course of 
anticoagulants. On May 12, 1948, (thirteen 
weeks postoperatively) the right chest was 
reopened, and a fistula where the cardia of the 
stomach had been closed was found and re- 
paired. The external portion of the fistula 
healed rapidly and within two weeks oral feed- 
ings were resumed. The patient finally returned 
to work on June 14, 1948. On follow-up exami- 
nation two months later he complained of 
occasional episodes of dysphagia when eating 
solid foods. Esophagoscopy and esophagram 
at that time revealed a well functioning 
esophagogastrostomy. His dysphagia became 
progressively worse, however, and repeated 
esophageal dilatations were necessary in order 
to maintain an acceptable nutritional status. 
At the time of his admission to the St. Albans 


Naval Hospital the patient could tolerate only 
a liquid diet. Physical examination revealed no 
abnormalities and laboratory studies were 
within normal limits. Esophagrams disclosed 
marked stenosis of the esophagogastric anasto- 
mosis. (Fig. 13.) This finding was subsequently 
confirmed by esophagoscopy. Dilatations of 
the esophagus were undertaken but were ex- 
ceedingly difficult because of the hairpin con- 
tour of the esophageal lumen at the site of the 
stricture. This treatment was soon abandoned 
because it was considered unsatisfactory and 
unsafe. 

On December 24, 1952, right thoracotomy 
was again performed. The pleural space was 
completely obliterated by extremely dense 
vascular adhesions. The mediastinal structures 
in the region of the anastomosis were frozen 
in a mass of scar tissue. After mobilization of 
the anastomotic area, which was extremely 
difficult because of the dense adhesions, a 
3 cm. segment of the cardioesophageal junction 
was excised between Dennis clamps and a 
satisfactory two-layer reanastomosis was ac- 
complished using atraumatic® No. 000 chromic 


Leiomyoma of the Esophagus 
| 
14 
2 
a 
‘ 


Storey and Adams 


catgut and No. ooo black silk sutures. Several 
buttressing sutures were taken between the 
posterior chest wall and the upper portion of 
the gastric pouch, placed so as to elevate the 
stomach and relieve the tension on the suture 
line. The patient’s postoperative course was 
uneventful and he was discharged on the eighth 
postoperative day. Barium swallow at this 
time showed satisfactory restoration of the 
esophageal lumen. (Fig. 14.) When seen one 
month later he complained of substernal burn- 
ing upon lying down which was partially 
relieved by the ingestion of milk. Esophagos- 
copy disclosed good healing of the anastomosis. 
Within a few weeks, however, increasing 
recurrent dysphagia developed and repeat 
esophagoscopy at that time showed a marked 
inflammatory reaction in the distal esophagus 
with significant stenosis at the esophagogastric 
junction. Despite serial dilatations with woven 
silk dilators up to size 26 F., his difficulty in 
swallowing became increasingly severe. In 
June, 1953, he was admitted to the hospital 
for more extensive dilatations. Over a ten-day 
period, using the swallowed string technic, 
dilatations were performed up to size 45 F. He 
was discharged much improved and dilatations 
were again carried out one month later on an 
outpatient basis. At the present time he is 
eating solid food with minimal difficulty but it 
is anticipated that future dilatations will be 
required. 
COMMENTS 


According to Flavell,” the first recorded case 
of leiomyoma of the esophagus was described 
by Sussius in 1559. The tumor in this patient 
filled the lower third of the gullet and caused 
death by suffocation. Proof of its histologic 
nature is lacking. A pedunculated tumor, pos- 
sibly a leiomyoma, was removed in 1763 with a 
snare by Dallas-Monro*® from a sixty-four 
year old man who ejected the tumor into his 
mouth. The author considered this lesion to be 
a polyp, as it may well have been, although it 
has been cited repeatedly as a leiomyoma. 20,63 
Again there was no microscopic confirmation 
of the histologic characteristics of the lesion. 
The pathologic features of leiomyomas were 
first described by Virchow in 1863.*! 

Statistical data from routine postmortem 
examinations have been cited frequently to 
illustrate the rarity of this tumor. In 1944 
Harrington and Moersch® reported that in 
7,459 autopsies done at the Mayo Clinic, only 


forty-four benign tumors of the esophagus 
were found. Thirty-two of these were leio- 
myomas. Schafer and Kittle,7! in 1947, re- 
corded eleven benign esophageal tumors which 
were discovered in 6,001 autopsies at the 
University of Chicago. No leiomyomas of the 
esophagus were found in 4,000 autopsies at 
Vanderbilt University Hospital.8 In distinc- 
tion to the apparent infrequency of esophageal 
leiomyomas, Meissner®! carried out a con- 
centrated search for leiomyomas of the stomach 
and found the lesion, although often very 
small, in forty-six of fifty random autopsies. 
To the best of our knowledge a comparable 
search for leiomyomas of the esophagus has 
not been made. 

The relative rarity of muscle wall tumors of 
the esophagus, as compared to lesions having 
their origin in the mucosa, is suggested by the 
studies of Chi and Adams® and of Johnson, 
Clagett and McDonald.* The former authors 
found only two leiomyomas of the esophagus at 
the University of Chicago between 1936 and 
1947, while they encountered 246 esophageal 
cancers during the same period. Johnson and 
associates** report a total of only eighteen 
leiomyomas and leiomyosarcomas seen at the 
Mayo Clinic between 1920 and 1949, but during 
the same interval the diagnosis of carcinoma of 
the esophagus was made there 2,312 times. 


SURGICAL CASES 


In December, 1953, Johnson and his asso- 
ciates*® reported that they had been able to 
collect through 1951 reports from the literature 
of thirty-two patients operated on for leiomy- 
oma of the esophagus. The case which those 
authors attributed to Thomeret’® appears to 
have been reported by Jung®” and has been 
so credited in our statistics. We have found 
twenty-two additional patients treated sur- 
gically for this lesion reported prior to 1952 
who were not included in the summary of 
Johnson et al.** (Refs. 7, 11, 16, 26, 28, 20, 34, 
35, 38, 42, 43, 40, 52, 54, 60, 64, 80). This 
brings the total operative cases to the time of 
their report to fifty-four (deleting the case 
ascribed to Thomeret from their total, and 
adding Jung’s patient). The data pertaining 
to fifty-three of these fifty-four patients are 
tabulated in Table 1. The case reported by 
Brewer and Dolley has been omitted from 
Table 1 because sufficient information was not 
recorded to permit its tabulation. 
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The evidence that the first successful opera- 
tion for this condition was reported by Sauer- 
bruch® in 1932 appears conclusive. The patient 
described at that time, who underwent an 
extensive transthoracic esophageal resection for 
leiomyoma followed by esophagogastrostomy, 
is not the same case as that recorded by Sauer- 
bruch and O’Shaughnessy in 1937." In the 
latter patient a rounded tumor was found 
which surrounded the lower esophagus ‘“‘as if 
grasped by a hand.” Transpleural enucleation 
of that lesion was accomplished but during its 
removal a rent was inadvertently created in 
the mucosa. This was repaired but a stricture 
was feared and therefore esophagogastrostomy 
was performed, by-passing the narrowed area. 
This thirty-three year old man also had a 
satisfactory result. 

Johnston and his co-workers analyzed 
twenty-one cases from the Mayo Clinic, of 
which seven had been reported previously.!1:75-%9 
Thus, they added fourteen new cases to the 
literature. Only three of these patients were 
described in detail and one had already been 
recorded by Calmenson and Clagett.'! The 
essential data concerning the remaining two 
patients are to be found in Table 1. Sweet and 
Soutter™78 have subsequently reported ten pa- 
tients treated surgically for leiomyoma of the 
esophagus. Two of these patients had been 
described previously in the Case Records of the 
Massachusetts General Hospital, one had been 
reported by Schatzki and Hawes,® and 
another formerly had been recorded as a neuro- 
fibroma of the esophagus.'* This report there- 
fore added seven surgical cases of leiomyoma 
of the esophagus to the literature. Recent 
reports of Boyd and Hill’ (nine cases), Gar- 
lock?* (four cases), Carbonell-Antoli'? (two 
cases), one case each by Watson,** Higgin- 
son,*3! Schwarz,”? Rabinovitch et al.,6! Fla- 
vell,22. Wilder and Moore,® Brizzolara and 
Geraci,’ Lewis and Maxfield,44 Vohnout,*? 
Giitgemann,” Westerborn,** Schnug,® Sweet,” 
Kenney,” Shoulders,’* Zaslow and Krasnoff,** 
and the four patients described herein brings 
the total number of recorded patients treated 
surgically for leiomyoma of the esophagus to 
110. Data on eighty-five of these patients 
are tabulated in Table 1. In addition to the 
previously mentioned patient of Brewer and 
Dolley,? twelve of the fourteen new cases 
recorded by Johnston et al.,** the seven new 
cases of Sweet and associates,” Garlock’s** four 
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patients and Watson’s** case have not been 
included in Table 1 because of lack of adequate 
data, although all of these cases have been 
verified as genuine examples of leiomyoma of 
the esophagus. We have not included in this 
compilation all of the cases reported by 
Lortat-Jacob.“-“ In 1950 he recorded six 
patients with “definite” leiomyomas which he 
advanced as an organic cause of cardiospasm 
in some patients. These patients were described 
very briefly and they were said to have been 
“cured” by excising a strip of the esophageal 
muscularis, 1 to 2 cm. in width, from the gastric 
cardia to the level of the aortic arch.“* These 
lesions appear to require further substantiation 
as true esophageal tumors in the sense that 
they are being considered here. 

In addition to the substantial number of 
reported patients who have been treated sur- 
gically for leiomyoma of the esophagus, it is 
certain that many patients have been operated 
on for this tumor but not recorded in the litera- 
ture. For example, Kay* mentions that he has 
resected “‘seven or eight”’ esophageal leiomy- 
omas since the date of this report® and Meade 
states that he has removed eight such lesions. 


POSTMORTEM AND OTHER CASES 


Patterson® reviewed the literature in 1932 
and found record of but six leiomyomas of the 
esophagus, although she noted eight other 
tumors reported as “‘myomas.” In 1936 Rose®* 
was able to find reports of only forty-nine 
esophageal leiomyomas in the world literature, 
the case which he added bringing the total to 
fifty. Lewis and Maxfield** recently reviewed 
the literature through 1951 and found 108 
cases of leiomyoma of the esophagus which 
were discovered on postmortem study. Gar- 
lock?* has added three examples of this tumor 
which were found in surgical specimens ex- 
cised for cancer. Sweet et al.” recorded four 
similar cases as well as four leiomyomas of the 
esophagus discovered in autopsy specimens. 
They also mentioned an additional patient 
with a histologically proved leiomyoma of the 
esophagus (diagnosed by esophagoscopic bi- 
opsy) who has not been resected and who re- 
mains relatively well. Rabinovitch, Nissen and 
Rabinovitch*! have added five patients in 
whom this tumor was discovered on post- 
mortem examination. Callanan™® has also 
reported a co-existing carcinoma and leiomy- 
oma of the esophagus in a patient. Thus there 
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TABLE I 


ESOPHAGUS—SURGICAL CASES 


Age 
and Pp 
Year Author Sex Symptoms a Operation Location Result 
Diagnosis 
of Pa- 
tient 
1932 | Sauerbruch® M Dysphagia, feeding | Not given Transpleural resec- | Lower third Satisfactory 
tion, esophagogas- 
trostomy 
1933 | Ohsawa's 43, F | Dysphagia for 24 yr. | Cardiospasm Transpleural enucle- | Lower third Satisfactory 
ation 
1937 | Sauerbruch and 33, M | Substernal pain, dys-| Benign esophageal Transpleural enucle- | Lower third Satisfactory 
O’Shaughnessy® phagia for 3 yr. tumor ation plus esopha- 
gogastrostomy 
1937 | Churchill'6 19, F | Substernal pain, dys- | Esophageal tumor Transpleural enucle- | Middle third Satisfactory 
phagia ation 
1942 | Brock® 47, M| Epigastric distress, | Malignancy of card’a| Thoracoabdominal Lower third and | Satisfactory 
vomiting resection, esophago-| cardia 
gastrostomy 
1944 | Harrington and 30, M| None Esophageal tumor Transpleural resec- | Lower third Died 
Moersch® tion, esophagogas- 
trostomy 
1944 | Harrington and 56, F | Low substernal pain | Lelomyoma Abdominal resection,| Lower third and | Satisfactory 
Moersch® esophagus and car-| cardia 
dia; esophagogas- 
trostomy 
1945 | Harper and Tis- 41, M| Epigastric fullness, | Leiomyoma Transpleural resec- | Lower third Died 
cenco” choking after eating tion, esophagogas- 
trostomy 
1947 | Schafer and 46, M | Ep‘gastric distress, | Diaphragmatic her- | Transpleural exci- Lower third Satisfactory 
Kittle?! nausea, vomiting, nia sion, esophageal 
pain in costoverte- closure, repair — of 
bral angles hernia 
1946 | Calmenson and 52, M| Substernal pain Leiomyoma Transpleural excision} Middle third Satisfactory 
Clagett!! 
1946 | Harper et al.%6 28, M | Indigestion, dyspha- | Intramural tumor of | Transpleural enucle- | Middle third Satisfactory 
gia esophagus ation 
1947 | Sweet’6 49, M | Dysphagia Carcinoma of esoph- | Transpleural enucle- | Middle third Satisfactory 
agus ation 
1947 | Bradford et al.6 23, M | Substernal pain Not given Transpleural enucle- | Scattered (14 tu- | Satisfactory 
ation mors, 1.0 to 4.0 
cm.) 
Not given Not given Transpleural enucle- | Not given Satisfactory 
ation 
ct) ela, Ree Not given Not given Transpleural enucle- | Upper third Died 
ation 
1947 | Lanzara‘3 49, F | Dysphagia for many | Cardiospasm Transpleural enucle- | Lower third and | Not given 
years ation cardia 
1950 | Chi and Adams'5 25, M| None Tumor of esophagus | Transpleural resec- | Upper third Satisfactory 
or cyst of medias-| tion, esophagogas- 
tinum trostomy 
1948 | Kenworthy and 56, F | Anorexia, pain, Carcinoma of esoph-| Transpleural resec- | Lower third and | Satisfactory 
Welch*! weight loss agus and stomach tion, esophagogas-| cardia 
trostomy 
1949 | Biasini* 49, F | Dysphagia Carcinoma of esoph- | Thoracoabdominal Lower third Satisfactory 
agus resection, esopha- 
gogastrostomy 
1949 | Nissen5? 56, M| Dysphagia Leiomyoma Transpleural exci- Middle third Satisfactory 
sion, lung graft 
1949 | Harrington™ 31, M| None Benign esophageal Transpleural enucle- | Middle third Satisfactory 
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TABLE 1 (Continued) 


Author 


Symptoms 


Preoperative 
Diagnosis 


Operation 


Location 


Result 


Harrington’ 


Substernal discom- 
fort for 5 yr. 


Benign esophageal 
tumor 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Harrington™ 


Cough, tumor growth 


Mediastinal tumor, 
hiatal hernia 


Transpleural excision 


Lower third 


Satisfactory 


Harrington* 


Dysphagia, choking 


Mediastinal tumor, 
hiatal hernia 


Transpleural resec- 
tion, distal esopha- 
gus and cardia; 
esophagogastros- 
tomy 


Lower third 


Satisfactory 


Hurwitz33 


None 


Benign tumor of 
esophagus 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Manzocchi*® 


Severe right poste- 
rior pain, particu- 
larly while eating; 
occasional cough, 
slight dyspnea 


Echinococcus 
cyst(?), bronchial 
cyst(?) 


Resection and esoph- 
agogastrostomy; 
right thoracotomy 
and upper midline 
abdominal incision 


Lower third and 
cardia 


Death from 
broncho- 
pneumonia 
on sixth 
postopera- 
tive day 


Placitellis® 


Gastric distress for 
2 yr.; increasing 
dysphagia for sev- 
eral months 


Carcinoma of stom- 
ach 


Gastroesophageal re- 
section with esopha- 
gogastrostomy 


Distal 2 cm. of 
esophagus and 
gastric cardia 
(multiple tu- 
mors) 


Satisfactory 


Goldman and Mas- 
ters24 


Dysphagia for 5 yr.; 
epigastric distress, 
tarry stools 


Benign esophageal 
tumor 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Goldman and Mas- 


ters*4 


Dysphagia and sub- 
sternal discomfort 
for 9 mo. 


Leiomyoma 


Transpleural resec- 
tion, esophagogas- 
trostomy 


Lower third and 
cardia 


Satisfactory 


Madden and Olm- 
stead‘ 


Cough, chest pain, 
dysphagia, dyspnea 


Not given 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Bigger et al.4 


Dysphagia, regurgi- 
tation 


Not given 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Fulton?! 


Dysphagia, mild 


Not given 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Dugan and 
Meagher’!® 


Dysphagia, subster- 
nal discomfort, 
choking 


Intramural tumor 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Cornell et al.17 


Nausea, “‘ gas pains” 


Neoplasm, esophag- 
eal 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Daniel and Wil- 


liams!8 


None 


Not given 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Jung*? 


Substernal pain 


Benign tumor esoph- 
agus 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Stojanovic and 
Jelisijevic™ 


Dyspnea 


Leiomyoma 


Transpleural enucle- 
ation 


Upper third 


Satisfactory 


Shaw?72 


Not given 


Leiomyoma 


Esophageal resec- 
tion, cutaneous 
esophagojejunos- 
tomy 


Lower third 


Satisfactory 


Lortat-Jacob% 


Dysphagia 


Leiomyoma 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Lortat-Jacob* 


Dysphagia 


Benign esophageal 
tumor 


Transpleural enucle- 
ation 


Lower third(?) 


Satisfactory 


Rosello*+ 


Dysphagia, subster- 
nal pain, vomiting 
for 2 yr. 


Leiomyoma 


Transpleural resec- 
tion and esophago- 
gastrostomy 


Middle third 


Not given 


Rosello®4 


Dysphagia for 6 mo. 


Leiomyoma 


Transpleural resec- 
tion and esophago- 
gastrostomy 


Middle and lower 
thirds 


Not given 


Leiomyoma of the Esopbagus 
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TABLE 1 (Continued) 
Age 
and 
Year Author Sex Symptoms — a Operation Location Result 
of Pa- 
tient 
1950 | Schatzki and 31, M| Feeling of substernal | Not given Transpleural enucle- | Middle third Satisfactory 
Hawes® pressure, worse dur- ation 
ing meals 
1951 | Janes4,35 22, F | Epigastric distress, | Cardiospasm, der- Transpleural partial | Lower third Satisfactory 
vomiting moid cyst excision 
1951 | Garlick and Steg-| 48,M | Substernal and epi- | Not given Transpleural enucle- | Middle third Satisfactory 
maier?2 gastric pain ation 
1951 | Lortat-Jacob* 34,M| Dysphagia, epigas- | Leiomyoma Transpleural resec- | Lower third and | Satisfactory 
tric pain tion and esophago-| cardia 
gastrostomy 
1951 | Hoyne and 44, F | None Diverticulum of Transpleural exci- Lower third Satisfactory 
Rogers32 esophagus sion (across stalk of 
diverticulum) 
1951 | Mordret and 62, F | Epigastric pain, dys- | Esophageal tumor Excision (snare) Lower third Satisfactory 
Pailler54 phagia through esophago- 
scope 
1951 | Chalnot et al.14 26, M | Dysphagia Vascular tumor Transpleural enucle- | Middle third Satisfactory 
ation 
1951 | Chalnot et al.14 35, M| Dysphagia, pain Leiomyoma Transpleural enucle- | Middle third Satisfactory 
ation 
1951 | Myers and Brad- 40, M| Regurgitation Benign esophageal Transpleural enucle- | Lower third Satisfactory 
shaw55 tumor ation 
1951 | Myers and Brad- 15, M| Regurgitation Benign esophageal Transpleural enucle- | Lower third Satisfactory 
shaw’5 tumor ation 
1951 | Vaneckova*? 38, F | Slight dysphagia, Carcinoma of Transpleural resec- | Lower third Satisfactory 
epigastric pain esophagus tion with esophago- 
gastrostomy 
1952 | Giitegemann® 43, M| Epigastric distress Fibromyoma of Transpleural enucle- | Lower third Satisfactory 
esophagus ation 
1952 | Westerborn*4 49, M| Dysphagia, subster- | Benign esophageal Transpleural enucle- | Lower third Satisfactory 
nal pain tumor ation 
1952 | Schnug® 50, F | Substernal and epi- | Not given Abdominal resection | Lower third Satisfactory 
gastric pain with esophagogas- 
trostomy 
1952 | Sweet”? 57, F | Epigastric pain, dys- | Esophageal tumor Not given Lower third Satisfactory 
phagia with calcification 
1952 | Schwarz?° 37, F | Vague substernal Echinococcus Transpleural enucle- | Lower third Satisfactory 
pain and heavy cyst(?), lung ation 
feeling, front of tumor(?) 
chest, on exertion 
1953 | Johnson et al.% 52, M| Substernal and epi- | Leiomyomas of Transpleural enucle- | Middle third Satisfactory 
gastric distress esophagus ation (two tumors) 
1953 | Johnson et al.% 18, M | Epigastric pain, dys- | Traumatic diaphrag- | Abdominothoracic Lower third and | Satisfactory 
phagia matic hernia resection, esophago-| cardia 
gastrostomy 
ks 1953 | Shoulders?’ 70, M | Dysphagia, fullness | Esophageal tumor Transpleural enucle- | Middle third Satisfactory 
in chest after eating ation 
1953 | Zaslow and Kras- | 37, F | Indigestion and Mediastinal tumor | Transpleural enucle- | Lower third Satisfactory 
noffss bloating ation 
1953 | Kenney*® 17, M| Dysphagia, hema- Congenitally short | Transpleural (bilat- | Middle and lower | Satisfactory 
temesis, obstruction| esophagus, dia- eral) resection and| thirds and car- 
of esophagus phragmatic hernia,| esophagogastros- dia 
cardiospasm, tomy 
~ esophageal stricture 
2 1953 | Higginson*.31 30, M | Occasional gagging | Leiomyomas Transpleural enucle- | Upper, middle Satisfactory 
on swallowing ation and lower thirds 
(4 tumors) 
14 Storey and Adams 
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TaBLe 1 (Continued) 


Author 


Symptoms 


Preoperative 
Diagnosis 


Operation 


Location 


Result 


Rabinovitch et al.®! 


Regurgitation, chok- 
ing sensation, ex- 
pectoration of yel- 
low, sour sputum 


Benign tumor, lower 
esophagus, prob- 
able leiomyoma 


Transpleural resec- 
tion and esophago- 
gastrostomy 


Lower third 


Satisfactory 


Carbonell-Antoli!? 


Weight loss of 20 Ib., 
occasional shortness 
of breath, tired feel- 
ing 


Mediastinal tumor 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Carbonell-Antoli!2? 


Knife-like subcostal 
pain on exertion, 
heavy feeling in epi- 
gastrium 


Myoma of esophagus 
or mediastinal tu- 
mor 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Flavell2° 


Pain in chest, hema- 
temesis, melena 


Leiomyoma, esopha- 
gus 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Wilder and Moore® 


Burning sensation, 
mid-epigastrium, 
radiating to both 
upper abdominal 
quadrants 


Not given 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Vohnout®?2 


Dysphagia with oc- 
casional vomiting 
for 2 yr. 


Neoplasm(?) 


Transpleural resec- 
tion, esophagogas- 
trostomy 


Lower third 


Satisfactory 


Boyd and Hills 


Dysphagia 


Not given 


Two-stage esophag- 
eal diverticulec- 
tomy 


Upper third 


Satisfactory 


Boyd and Hill5 


Epigastric fullness 
with eating 


Not given 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Boyd and Hills 


None 


Not given 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Boyd and Hill5 


None 


Not given 


Transpleural enucle- 
ation 


Upper third 


Satisfactory 


Boyd and Hills 


None 


Not given 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Boyd and Hill5 


Chest pain, hemop- 
tysis 


Not given 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Boyd and Hill5 


Dysphagia 


Not given 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Boyd and Hills 


Substernal pain, 
nausea, vomiting 


Not given 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Boyd and Hill5 


None 


Not given 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Brizzolara and 
Geraci® 


Dysphagia and 
vague substernal 
pain 


Leiomyoma of the 
esophagus 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Lewis and Max- 
field44 


Progressive intermit- 
tent substernal pain 
after eating 


Leiomyoma 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Storey and Adams 


Substernal and epi- 
gastric distress, 
dysphagia 


Benign esophageal 
tumor 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Storey and Adams 


Substernal pain for 
10 yr., dysphagia, 
regurgitation 


Carcinoma of esoph- 
agus 


Abdominal and 
transpleural resec- 
tion, esophagogas- 
trostomy 


Middle third 


Esophageal 


Storey and Adams 


None 


Leiomyoma 


Transpleural enucle- 
ation 


Lower third 


Satisfactory 


Storey and Adams 


Substernal pain, 
dyspnea, anorexia, 
feeling of fullness 
after meals 


Leiomyoma of the 
esophagus 


Transpleural enucle- 
ation 


Middle third 


Satisfactory 


Leiomyoma of the Esopbagus 
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and 
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1054 | 20,M | 
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is a total of at least 126 recorded cases of leio- 
myoma of the esophagus exclusive of those 
who have received surgical treatment specif- 
ically for that neoplasm. The total number of 
patients with this tumor who have been re- 
ported, including both surgical and non- 


TABLE 11* 
AGE INCIDENCE (EIGHTY-ONE PATIENTS) 
Age Number | Per cent 

10-20.. 6 7.4 
Over 80... oO 


* The percentages in this and the succeeding tables 
are based on the number of cases in which the particular 
information is available rather than on the total group 
of eighty-five patients. 


surgical, is therefore 236. We have made a 
determined and thorough search in an attempt 
to include all surgical cases reported in the 
literature, both American and foreign, in this 
review. Our efforts to locate all non-surgical 
examples of this entity have not been so 
assiduous, however, and cases in this category 
may very well have been missed. Nevertheless, 
this review is believed to be relatively complete. 

It is interesting and probably significant to 
note that the large majority of these tumors 
have been reported during the last six years. 
This is believed to be a product of the increas- 
ing interest in esophageal surgery and a reflec- 
tion of the advances which have been made in 
thoracic surgery and anesthesia within the 
past few years. In view of the frequency with 
which they have been encountered recently, 
there appears to be ample reason to question 
the propriety of continuing to refer to this 
neoplasm as “rare.” 


ANALYSIS OF CASES TREATED SURGICALLY 


Among the 110 reported patients who have 
been treated surgically, the data on eighty-five 
has been recorded in sufficient detail to permit 
their analysis. The pertinent information con- 
cerning these patients is tabulated in Table 1. 


Age Incidence. The age incidence by dec- 
ades is shown in Table 1. 

These figures clearly indicate that leiomyoma 
of the esophagus is a lesion which causes the 
patient to come to surgery predominantly dur- 
ing early adult and middle life. The youngest 
patient to have this tumor resected was twelve 
years old, the oldest seventy, and 88.8 per cent 
of the surgical patients whose ages are recorded 
were over twenty and under sixty years of age. 
The distribution of cases in the third, fourth, 
fifth and sixth decades is remarkably uniform; 
there are just about the same number of pa- 
tients in each of these age groups. Patients in 
the extremes of life, while they may have this 
tumor, have not been treated surgically for it. 
Only six patients under twenty years of age 
have had a leiomyoma resected and none of 
these were younger than twelve. There have 
been but three patients over sixty and the 
solitary patient in his eighth decade at the 
time of operation was barely seventy years old. 
The average age of eighty-one surgical patients 
whose age is known was 38.58 years. This is in 
sharp contrast to the age incidence of car- 
cinoma of the esophagus in which the average 
age of the patient at the time of diagnosis is 
more than twenty years greater. 

Sex Incidence. The patient’s sex was speci- 
fied in eighty-two of eighty-five surgical pa- 
tients who were analyzed. Fifth-three of these 
were men and twenty-nine were women, the 
percentages being 64.6 and 35.4, respectively. 
It is almost certain that the two patients 
reported by Kay,** whose sex was not stated, 
were men and therefore the percentage in- 
cidence in males is probably even higher than 
the figures indicate. Thus, the lesion occurs 
predominately in men in a ratio of about two 
to one. This appears to be a significant differ- 
ence, but it is not nearly so striking as that 
noted in carcinoma of the esophagus in which 
about 80 per cent of the tumors occur in men. 

Symptoms. It has been stated often that 
these tumors usually produce no symptoms. 
Insofar as the patients who eventually undergo 
surgery are concerned, this is not the case. The 
data concerning eighty-five patients were 
analyzed. The symptoms were not recorded in 
three cases. Only eleven of the remaining 
eighty-two patients (13.4 per cent) were free 
of complaints definitely attributable to their 
lesion. The principal symptoms are tabulated 
in Table 111. 
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Leiomyoma of the Esophagus 


Multiple symptoms were the rule and pain 
and dysphagia were by far the most common 
complaints. These two symptoms occurred 
more frequently together than separately; 
most patients who had pain also’ suffered with 
dysphagia and vice versa. The degree of each 


TABLE III 
PRESENTING SYMPTOMS (EIGHTY-TWO PATIENTS) 


Symptom Number | Per cent 


53.6 


51.2 
Digestive 31.7 
Respiratory 12.2 
6.1 
Not given 


of these complaints varied widely. In some 
patients there was no more than a feeling of 
discomfort on eating solid foods, while others 
had severe pain with any type of oral intake. 
The pain was referred to the substernal region 
and the epigastrium with almost equal fre- 
quency. In some patients it was described as 
radiating around the costal margins. Dysphagia 
also showed a wide range of severity. In many 
patients it was mild, while in others the dif- 
ficulty in swallowing was so severe that sig- 
nificant weight loss had ensued. Rose®* reviewed 
forty-nine postmortem cases of leiomyoma and 
concluded that the dysphagia was so severe in 
three that it was the direct cause of the pa- 
tient’s death. Choking or gagging on swallowing 
were occasionally the presenting symptoms. 
Digestive complaints were vague and non- 
specific in character. They consisted of re- 
gurgitation, nausea with or without vomiting, 
“‘gas pains,” a feeling of fullness in the epi- 
gastrium after eating, bloating and “indiges- 
tion.” In ten patients the symptoms were 
predominantly, if not exclusively, respiratory 
in nature. These individuals complained of 
cough, dyspnea, or both. Pulmonary symptoms 
probably occur as the result of tracheal or 
bronchial compression by the tumor. Weight 
loss was the principal complaint of two pa- 
tients. In one case each, the following were 
listed as the chief complaint: tarry stools, 
hematemesis, hemoptysis and anorexia. One 
patient experienced both hematemesis and 
melena with consequent severe anemia. This 


was proved to be the result of ulceration of the 
mucosa overlying a leiomyoma and there had 
been serious hemorrhages from the ulcerated 
area. Bleeding is not a characteristic feature 
of this tumor, however, because of its extra- 
mucosal location. It is probable that the phe- 
nomena of tarry stools, hematemesis and 
hemoptysis were most often due to associated 
lesions rather than the leiomyoma of the 
esophagus. For example, one patient who com- 
plained of hematemesis also had a proved 
duodenal ulcer.”* Nevertheless, in a few cases 
there has been ulceration of the mucosa over- 
lying the tumor!?-”°.5354 and bleeding in this 
situation is not surprising. 

Radiographic Findings. The radiographic 
appearance of these tumors is fairly charac- 
teristic and has been described in detail by 
Schatzki and Hawes*-® and by Harper and 
Tiscenco.” If their size is sufficient to permit 
identification in routine postero-anterior chest 
films, these neoplasms can be seen as a mass of 
increased density, usually smooth and rounded 
but sometimes lobulated or bosselated, pro- 
jecting to one side or the other or occasionally 
to both sides of the mediastinum. Smaller 
tumors, especially those lying behind the 
heart, are apt to be obscured by the normal 
mediastinal shadow. Lateral views of good 
definition usually reveal the mass situated 
posteriorly in the position normally occupied 
by the esophagus. Contrast studies with 
barium afford information of the greatest 
importance. There is classically a smoothly 
rounded defect in the barium column with no 
roughening or irregularity of the overlying 
mucosa. This defect is commonly half-moon or 
crescent-shaped. Sharp demarcation between 
the respective poles of the tumor and the nor- 
mal esophagus above and below it is a charac- 
teristic feature. Schatzki and Hawes have 
described the sudden “‘step”’ or “shelf” into 
the lumen with an abrupt angle wherever the 
tumor starts. This is best seen in the profile 
view. Harper™7 has noted a “ring appear- 
ance” at the lower pole of the tumor, indicating 
a slight kinking of the esophagus where devia- 
tion due to the tumor ceases. Although dilata- 
tion of the esophagus above the tumor occurs 


‘occasionally, this finding is not common nor is 


it marked when present. The mucosal folds 
overlying the mass are stretched out, smoothed, 
flattened or obliterated, presenting a picture 
termed the “smear effect” by Schatzki and 
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Hawes and the “‘mold effect” by Harper.” 
Radiographic evidence of esophageal ulcera- 
tion, denoted by a roughened, ragged or irregu- 
lar mucosal pattern, is most exceptional. As 
observed fluoroscopically, esophageal motility 
is normal. The tumor mass ascends freely with 
deglutition and moves with peristalsis, indi- 
cating a lack of adhesions or infiltration. In- 
gested barium is not impeded by the tumor but 
passes readily into the stomach. The barium 
column is sometimes seen to be split by the 
tumor, passing in the gutters on either side of 
the mass and presenting a “fork-like”’ appear- 
ance. Calcification within the tumor is unusual 
but not rare.®.78 As a rule, the findings on 
x-ray examination permit one to suggest the 
diagnosis of leiomyoma of the esophagus with 
a fairly high degree of accuracy. However, it is 
pertinent to note that seven of the sixty-three 
cases (11.1 per cent), in which a preoperative 
diagnosis was recorded, were diagnosed pre- 
operatively as carcinoma of the esophagus or 
cardia. Other diagnoses suggested by the 
radiologist have been esophageal varices, 
cardiospasm, paraesophageal hiatal hernia, 
double aortic arch, and other extraesophageal 
mediastinal tumors causing extrinsic pressure 
defects on the esophagus. In some instances the 
radiologist has missed small tumors altogether. 

Esopbagoscopy. Esophagoscopy is clearly 
indicated in all patients suspected of having 
an esophageal neoplasm. The typical findings 
in a patient with leiomyoma of the esophagus 
consist of an intact and normal-appearing 
mucosa overlying a firm mass which com- 
monly projects into and narrows the esophageal 
lumen. Although narrowed in one diameter, it is 
usually markedly broadened in another, and 
the esophagoscope can be passed beyond the 
lesion with ease. At times prominent mucosal 
folds project into the esophageal lumen from 
the wall opposite the tumor, while over the 
mass the mucosa is flattened. Fixation of the 
esophagus in the vicinity of the tumor is rarely 
observed. The firm or hard mass, as often felt 
through the esophagoscope, contrasts sharply 
with the soft compressible quality exhibited by 
esophageal cysts or extrinsic enterogenous or 
bronchogenic cysts pressing on the wall of the 
esophagus. Several pedunculated lesions have 
been encountered, but tumors assuming this 
form are unusual. One such leiomyoma has 
been removed by a snare through the esopha- 
goscope.* Mucosal ulcerations or esophagitis 
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are seldom seen and when encountered they 
are apt to confuse the diagnosis. Scars from 
previous ulcerations are noted occasionally. 
It is not unusual for esophagoscopy to be 
completely negative, the instrument passing 
the tumor as easily as does swallowed barium. 
The mobile tumor may be displaced without 
effort and its presence may not be detected 
by the endoscopist. Although the examiner can 
suggest the presence of an intramural extra- 
mucosal lesion of firm consistency in an appre- 
ciable percentage of cases, the greatest value 
of this examination lies in ruling out a tumor 
involving the mucosa. The intact and normal 
mucosa should never be biopsied. A biopsy in 
the presence of these findings cannot be ex- 
pected to yield helpful information and subse- 
quent surgical treatment is complicated by 
the necessity of working in a contaminated 
field. To destroy the integrity of the healthy 
overlying mucosa is to sacrifice the single 
feature of these tumors that contributes most 
to their safe and simple management. The 
rather remarkable number of patients in whom 
a leiomyoma and carcinoma have occurred si- 
multaneously".?*8 makes esophagoscopy man- 
datory in patients believed to have a leiomy- 
oma, regardless of the clinical or radiographic 
findings. 

Physical Examination. The physical ex- 
amination is of little aid in the diagnosis of 
leiomyoma of the esophagus. In the presence 
of huge tumors there will be findings on chest 
examination consistent with a large space- 
occupying lesion lying posteriorly, arising in 
the midline and projecting to the right or left 
or both, but there will be no distinguishing 
features that will afford a clue as to its identity. 
Weight loss is not uncommon in patients with 
this tumor. This finding can be predicted in 
view of the fact that the principal symptoms 
are dysphagia and pain on deglutition. How- 
ever, leiomyomas rarely give rise to marked 
esophageal obstruction and when loss of weight 
occurs it is usually mild or moderate, not often 
exceeding 20 pounds. 

Location. The location of the lesions in 
eighty-four of the eighty-five cases analyzed is 
shown in Table tv. The site of the lesion was 
not recorded in one case. 

These figures indicate that leiomyomas are 
found predominantly in the lower portion of 
the esophagus. Forty-nine lesions (58.3 per 
cent) lay in the lower third in whole or in part. 
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In those patients with multiple tumors, at 
least one tumor lay in the lower third in every 
instance. Thus, among the eighty-four patients 
treated surgically for this neoplasm in whom 
the location of the lesion was recorded, the 
lower third of the esophagus was one site, if 


TABLE Iv 
LOCATION OF LESION (EIGHTY-FOUR PATIENTS) 
Location Number | Per cent 
Lower third and cardia........... II 13.1 
Multiple and scattered............ 2 2.4 


not the exclusive one, in fifty-one instances 
(60.7 per cent). Almost exactly one-third of the 
lesions involved the middle third, while the 
upper third was a most uncommon location, 
for only five of eighty-four tumors (6 per cent) 
were confined to that portion. 

Size and Shape. These neoplasms vary 
greatly in size and configuration. Interestingly 
enough, the smallest tumor to be resected was 
also one of the first to be removed surgically. 
As reported by Ohsawa,* it was a lesion which 
measured only 1 cm. in diameter. The largest 
recorded tumor weighed 1,420 gm.,“ and 
several exceeding 600 gm. have been resected. 
The lesion in Case 11 reported herein measured 
20 cm. in its long diameter. Review of the 
individual case reports suggests that the aver- 
age tumor is roughly oval in shape and is about 
6 to 8 cm. in the long or vertical diameter and 
4 to 6 cm. in the short or transverse axis. 
Although the mass is most often regular in 
contour, exceptions are frequently encountered 
and it is not unusual to see a lesion with lobula- 
tion or bosselation. A number of recorded 
tumors have been U-shaped. Others have 
partially or completely encircled the esophagus 
in either a serpentine or noose-like fashion, 
while still others are quite elongated with a 
narrow isthmus connecting the tumor lobules. 
These lesions are most often solitary, but 
multiple tumors have been found on several 
occasions. Fourteen leiomyomas were removed 
from one patient by Bradford et al.* Higgin- 
son’s*:3! patient had four distinct tumors, one 
being removed at the original operation and the 
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remaining three at subsequent thoracotomy.?*! 
Calmenson and Clagett!! removed two leiomy- 
omas at one operation. In the collective review 
by Rose® nine patients with multiple tumors 
are listed and Sweet et al.”* found more than 
one lesion in four or their twenty patients with 
benign muscle wall tumors. For reasons pre- 
viously given, the multiple minute tumors 
reported by Lortat-Jacob” have been excluded 
because there appears to be reasonable doubt 
that these represent true esophageal neoplasms. 

The Question of Malignant Change. Whether 
leiomyomas are capable of undergoing malig- 
nant transformation is a question having 
therapeutic implications of the gravest impor- 
tance. Experienced surgeons have voiced the 
opinion that the removal of leiomyomas is not 
a matter of urgency if the precise histologic 
diagnosis is known and the symptoms are not 
severe. If these tumors invariably remain 
benign, no great issue could be taken with such 
a view. However, if malignant change takes 
place even occasionally, a policy of laissez-faire 
in the management of esophageal leiomyomas 
would be difficult to defend. The long interval 
between the onset of symptoms and death 
(twelve years) caused Sweet and others’® to 
question whether the tumor in their patient 
with leiomyosarcoma had been malignant from 
its beginning or represented malignant change 
in a pre-existing benign lesion. However, they 
gave no histologic data bearing on that possi- 
bility. Johnston et al.** studied twenty-one 
leiomyomas and five leiomyosarcomas and 
were able to establish no etiologic relationship 
between the two. In this connection, the case 
reported by Biasini®? is a most important 
one. He removed a tumor which measured 
6 X 4.5 cm. in size and consisted for the most 
part of a benign neoplasm which was diagnosed 
histologically as “‘fibroleiomyoma.”’ Contained 
in the tumor, however, was a small area of 
leiomyosarcoma. This single case suggests 
that malignant change can occur in these 
tumors. With reference to leiomyosarcomas of 
the uterus, competent pathologists have ex- 
pressed the opinion that leiomyosarcomas 
probably arise in pre-existing leiomyomas.! 
It may well be that a similar situation exists 
in leiomyosarcoma of the esophagus. The fact 
that carcinoma and leiomyoma of the esopha- 
gus have been found co-existing in at least 
eight™2%78 of two hundred thirty-six reported 
patients with leiomyoma gives rise to sobering 
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reflections. Although no etiologic relationship 
between the two has been definitely established, 
it is quite apparent that any esophageal symp- 
toms in a patient with a known leiomyoma 
would logically be attributed to that lesion. 
Should cancer be present or subsequently 


TABLE 
PREOPERATIVE DIAGNOSIS (SIXTY-THREE PATIENTS) 


Diagnosis Number | Per cent 


Benign esophageal tumor.......... 
Esophageal tumor................ 
Carcinoma of esophagus.......... 
Mediastinal tumor............... 
Intramural tumor of esophagus... . 
Diaphragmatic hernia............ 
Carcinoma of stomach............ 
Tumor of esophagus or cyst of 

Fibromyoma of esophagus........ . 
Echinococcus cyst or lung tumor... 
Esophageal tumor with calcification 
Congenital short esophagus........ 
Echinococcus cyst or bronchial cyst 
Cardiospasm or dermoid cyst...... 
Diverticulum of esophagus....... . 
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develop in that patient, the odds are great 
that potentially curative therapy would not 
be instituted at a time when it could be effec- 
tive. Obviously a patient with a proved leiomy- 
oma, who is not treated by resection, must be 
followed very closely with frequent esopha- 
goscopy if one is to afford the patient reasonable 
safety., 

Diagnosis. It should be possible to make an 
accurate preoperative diagnosis of leiomyoma 
of the esophagus in a high percentage of cases 
if the cardinal features of this tumor are borne 
in mind. The possibility of an esophageal 
leiomyoma should be given prime consideration 
in a patient who fulfills the following criteria: 
(1) of either sex between the age of twenty 
and sixty years; (2) presenting a long history 
of mild to moderate symptoms of substernal 
or epigastric pain, dysphagia, or both; (3) 
weight loss, when present, is small; (4) 
esophagoscopy reveals intact and healthy 
mucosa with a firm extramucosal tumor im- 
pinging on the esophageal lumen; and (5) 
the barium-filled esophagus shows a smooth 
filling defect with sharp demarcation between 
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the superior and inferior poles of the tumor and 
the normal esophagus above and below it. 
This diagnostic possibility is strengthened if 
the lesion lies in the middle or particularly the 
lower esophagus. ‘The preoperative diagnosis 
was not recorded in twenty-two of the eighty- 


TABLE VI 
SURGICAL PROCEDURE (EIGHTY-FOUR PATIENTS) 
Procedure Number | Per cent 

Transpleural enucleation.......... 52 61.9 
Transpleural local excision. ....... 5 6.0 
Resection with esophagogastros- 

Miscellaneous.................... 4 4-7 


five cases analyzed. The diagnosis in the 
remaining sixty-three patients are listed in 
Table v. 

The diagnosis of leiomyoma, benign esophag- 
eal neoplasm, or esophageal tumor of un- 
specified type was made in about two-thirds 
of the surgical cases (65 per cent). Hiatal 
hernia, congenitally short esophagus and 
cardiospasm are occasionally confused with 
these tumors. Carcinoma, either of the esopha- 
gus alone or involving the gastric cardia as 
well, was considered the most likely preopera- 
tive diagnosis in about one patient in ten 
(11.1 per cent). The fact that cancer could 
not be eliminated as a diagnostic possibility 
by either clinical or radiographic findings in 
over 10 per cent of the cases demonstrates the 
necessity for undertaking surgery in many 
patients for this reason alone. 


TREATMENT 


The surgical technic employed in one patient 
with leiomyoma of the esophagus was not 
given. The operative procedures in the remain- 
ing eighty-four patients are listed in Table v1. 

The majority of enucleations and excisions 
were performed through the left chest, although 
the tumor was occasionally resected by the 
right thoracic approach. Bilateral thoracotomy 
was performed twice. Esophagogastrostomy 
was most often performed transthoracically, 
but the approach was through the abdomen 
in some cases. A combined thoracoabdominal 
incision for the removal of this tumor has also 
been employed. 

Among the: miscellaneous operations, the 
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following were performed one time each: 
esophageal resection with restoration of con- 
tinuity by cutaneous esophagojejunostomy,”? 
excision of the tumor by a snare through an 
esophagoscope,** removal of a leiomyoma 
which lay within an esophageal diverticulum 
by two-stage diverticulectomy,* transpleural 
local excision with the use of a lung graft to 
close the esophageal defect,*” and transpleural 
partial removal.*+,*5? It is of interest that the 
latter patient, who had a tumor which meas- 
ured 4.5 inches in diameter, remains well 
thirteen years after incomplete removal of her 
lesion.*® 

Results. There have been four deaths 
among the eighty-five patients treated sur- 
gically for leiomyoma of the esophagus whose 
data have been recorded in sufficient detail 
to permit analysis. One of fifty-two managed 
by simple transpleural enucleation died,* a 
mortality rate of 1.92 per cent for that proce- 
dure, while three?’?*9 of the twenty-three 
patients who underwent esophageal resection 
with reconstruction of the upper alimentary 
tract by esophagogastrostomy failed to survive, 
the death rate following this operation being 
13 per cent. The over-all surgical mortality 
rate was 4.7 per cent. The result was not given 
in two patients except that they survived 
operation. The result has been described as 
“satisfactory” in all of the remaining patients 
save one (Case tv). This patient had a com- 
plicated postoperative course and requires 
frequent dilatations of a stricture at the site 
of his esophagogastric anastomosis. It is not 
known, however, how long the other reported 
patients have been followed. One would 
scarcely anticipate recurrent trouble in a pa- 
tient from whom a leiomyoma had _ been 
removed by local enucleation, but the sig- 
nificant incidence of peptic esophagitis in 
individuals who have undergone esophageal 
resection with esophagogastrostomy for cancer, 
achalasia and other lesions is well estab- 
lished?:1%.56.62 and there is reason to fear this 
late complication in patients treated for leio- 
myoma by this method. 

The majority of these tumors can be re- 
moved by simple enucleation and the trans- 
pleural approach is preferable. The side of 
choice depends upon the location of the lesion 
and the extent of surgery that is anticipated. 
Lesions in the lower third are perhaps best 
approached through the left chest. Those in 
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the middle third are more easily removed from 
the right, while those well above the aortic 
arch can be approached with equal facility by 
either right or left thoracotomy. A thoraco- 
abdominal incision may sometimes be desirable 
for tumors in the region of the cardioesophageal 
junction and bilateral thoracotomy may be 
necessary in rare instances in which the mass is 
huge. Excision of mucosa will be required 
occasionally and these defects can be repaired 
primarily without incident. Following removal 
of the lesion, the outer esophageal wall can 
be reconstructed by closure of the attenuated 
muscle layers or it may be left alone with 
safety. The resulting dilatation of the esopha- 
gus causes no distress to the patient. Coverage 
of large defects with lung grafts has been 
recommended but it appears that this proce- 
dure will be indicated rarely. A rare tumor may 
be so extensive and adherent as to defy 
enucleation or simple excision and esophageal 
resection with esophagogastrostomy will then 
be necessary. This applies particularly to those 
tumors which involve the gastric cardia in 
addition to the lower esophagus. It is obvious 
that the mortality and morbidity will be 
highest when this procedure is employed. 
Leakage at the esophagogastric anastomosis or 
the site of closure of the cardia (Case Iv) is a 
serious complication and peptic esophagitis 
with ulceration or stricture formation is to be 
feared as a late sequela.?:!*6.62 These risks are 
fully acceptable when dealing with malig- 
nant disease, but in treating a benign tumor a 
serious attempt should be made to remove the 
lesion by simple enucleation. Meticulous efforts 
in this direction will be rewarded with success 
in the vast majority of patients. 


SUMMARY 


1. Four cases of leiomyoma of the esophagus 
removed surgically are presented. 

2. One case, incorrectly diagnosed, was sub- 
jected to more extensive surgery than was 
indicated and the patient’s postoperative 
course was complicated by leakage, mediastini- 
tis, gastric fistula and subsequently by esophag- 
eal stricture. This case of special interest is 
described in some detail. 

3. The cardinal features of these tumors, 
which should permit an accurate preoperative 
diagnosis in the majority of cases, have been 
pointed out. 

4. Evidence is presented which indicates that 
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almost all of these tumors can be safely re- 
moved by transthoracic local enucleation with 
considerable assurance of an excellent result. 

5. The surgical literature pertaining to 
leiomyomas of the esophagus is reviewed and 
data tabulated on the surgically treated pa- 
tients who have been reported. 
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Pathologic Study of Intravascular Coagulation 
Following Incompatible Blood ‘Transfusion 


in Dogs 


From the Departments of Surgery and Pathology, 7071st 
ASU, U. S. Army Hospital, Fort Belvoir, Virginia. 
Aided by a grant from the Office of the Surgeon General, 
United States Army, Project 6-60-01-002. 


: intravenous transfusion of incompatible 
(human) blood into normal anesthetized 
dogs results in immediate changes in the 
hemostatic mechanism of these animals. The 
platelet and white blood cell counts drop 
precipitously; the amount of circulating fibrino- 
gen decreases; the coagulation time is at first 
shortened and then prolonged; the one-stage 
prothrombin time is slightly prolonged; and 
there is a gradual appearance of a circulating 
anticoagulant with some of the properties of 
heparin.! The administration of cortisone prior 
to the injection of the incompatible blood exag- 
gerates all of these alterations. From the theo- 
retic standpoint the best explanation for most 
of these changes is that the transfusion results 
in an episode of intravascular coagulation.? 
Support for this idea can be derived from 
previous pathologic studies on dogs and man. 
Landois* described hyaline thrombi in the 
mesenteric vessels of dogs who were given 
incompatible blood. Ratner‘ states that thrombi 
have been seen in the small vessels in autopsied 
human cases of incompatible blood transfusion. 
It is the purpose of this report to present 
confirmatory pathologic evidence that intra- 
vascular coagulation follows incompatible blood 
transfusion, and to describe the pathologic 
anatomy and physiology of this reaction. 


MATERIAL AND METHODS 


Mongrel dogs of both sexes were anesthetized 
with 300 to 420 mg. of sodium pentobarbital 
intravenously. Human bank blood was then 
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injected into the external jugular vein. Three 
variations of this experiment were performed. 
In the first, 114 and 100 ml. of blood were 
injected rapidly into two dogs in twelve and 
five minutes, respectively. In the second, 191 to 
367 ml. of blood were injected slowly into four 
dogs over a period of one hour on seven occa- 
sions. The third variation consisted of injecting 
200 ml. of blood over a period of one hour into 
two dogs that were in shock following removal 
of 200 ml. of the dogs’ blood. In the majority 
of the experiments the dogs were treated with 
100 mg. of cortisone each day for the three days 
preceding the experiment. The dogs were 
autopsied immediately after death whether 
they died of the experimental procedure or were 
sacrificed. The tissues were fixed in 10 per cent 
formalin and in Zenker’s solution, and were 
stained with hematoxylin and eosin and phos- 
photungstic acid hematoxylin. 


OBSERVATIONS 


The functional and pathologic effects of 
these experimental procedures are presented 
in Table 1. 

The rapid injection of incompatible blood 
caused sudden death. The respirations stopped 
first and the heart stopped shortly thereafter, 
five to twelve minutes after the injection was 
started. 

At autopsy very few changes were observed 
macroscopically. These consisted of a few 
pleural hemorrhages and the presence of clotted 
blood in the subclavian veins and pulmonary 
vessels of one of the animals. Microscopically, 
both dogs had numerous thrombi in small pul- 
monary vessels. (Figs. 1 and 2.) Some of the 
thrombi were composed largely of platelets 
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Fic. 1. Lung. The capillary in the center is dilated and filled with a thrombus composed of platelets and fibrin. 
Hematoxylin and eosin stain, original magnification X 240. (Walter Reed Army Hospital, AMH 15250~-A.) 


Fic. 2. Lung. Capillary thrombi. Hematoxylin and eosin stain, original magnification X 240. (Walter Reed Army 


Hospital, AMH, 15250-B.) 


while others were a mixture of platelets and 
fibrin. Clumps of polymorphonuclear leuko- 
cytes were also found in many of the small 
vessels. (Fig. 3.) Platelet and fibrin thrombi 
were present in the hepatic arterioles and 
central lobular veins of the liver, in the arteri- 
oles of the pancreas, and a few were seen in the 
mucosa of the colon and small intestine of one 
dog. Thrombi were not found in the kidneys 
or brain of either dog. 

The slow injection of even larger amounts of 
incompatible blood resulted in quite a different 
clinical and pathologic syndrome. All dogs in 
this group survived the initial period of injec- 
tion and died or were sacrificed between 
eighteen hours and eight days following the 
experiment. A few minutes after the transfusion 
was started the pulse rate and respirations of 
most animals increased. A hemorrhagic tend- 
ency appeared in three of the four and was 
manifest as bloody diarrhea or hemorrhage 
from the edges of a laparotomy incision. The 
hematologic changes that occurred have been 
previously recorded.! All animals developed 
hemoglobinemia, hemoglobinuria, hematuria 
and albuminuria. The plasma hemoglobin 
attained levels of 1 to 1.7 gm. per 100 ml. of 
blood. The hemoglobinuria persisted for thirty- 
six to forty-eight hours and then ceased in 
those animals surviving beyond this period. 
All dogs except one, which remained anuric 
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Fic. 3. Lung. Numerous leukocytes clustered in pulmo- 
nary artery. The smaller vessels of the lung are also 
filled with leukocytes. Hematoxylin and eosin stain, orig- 
inal magnification X 240. (Walter Reed Army Hospital, 
AMH 15250-K.) 


until death, continued to put out large amounts 
of urine. The blood urea nitrogen rose from 
normal levels to about 28 mg. per cent in most 
experiments, but in one it reached a level of 
60 mg. per cent on the second day. 

There was considerable variation in the 
pathologic findings in this group. Macro- 
scopically, one dog was normal except for 
pulmonary edema and atelectasis. The other 
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Fic. 4. Lung. Pulmonary arteriole occluded by thrombus. Hematoxylin and eosin stain, original magnification 


X 240. (Walter Reed Army Hospital, AMH 15250—M.) 


Fic. 5. Lung. Thrombus in small pulmonary artery. Hematoxylin and eosin stain, original magnification X 240. 


(Walter Reed Army Hospital, AMH 15250-N.) 


showed hemorrhages which varied in degree 
and location. In general, hemorrhages appeared 
in the epicardium, endocardium, in the mucosa 
of the gastrointestinal tract and in the bladder. 
One liver revealed a typical “nutmeg”’ pattern 
of the cut surface. One dog had septicemia 
with bronchopneumonia and_ pyelonephritis 
and exhibited pathologic changes unrelated to 
the problem at hand. 

The microscopic findings varied as much as 
the macroscopic findings. In two cases fibrin 
thrombi were seen in the small vessels of the 
lung. (Figs. 4 and 5.) Thrombi were present in 
the mucosal vessels of the small bowel and 
colon (Fig. 6) and in the mesenteric vessels of 
one dog. (Fig. 7.) Superficial hemorrhagic 
necrosis of the mucosa of the small bowel and 
colon was observed in these animals. Marked 
central and periportal congestion and hemor- 
rhage occurred in one liver, and congestion of 
the central regions of the lobules in three. 
Hemoglobin casts were found in the kidneys 
of three, and focal necrosis of a few tubules 
in the juxtamedullary cortex occurred in the 
dog that was anuric for twenty-six hours until 
death. No thrombi were found in the kidneys 
of this group. 

The additive effects of hemorrhagic shock 
plus the incompatible blood transfusion reac- 
tion proved fatal within ten hours to two ani- 
mals when the normal blood volume was 
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restored with the dog’s own blood. A few 
thrombi were found microscopically in the 
lungs at autopsy but neither of these dogs 
exhibited any hemorrhage, necrosis or throm- 
bosis in the gastrointestinal mucosa; also there 
were no significant changes in their kidneys. 


COMMENTS 


These pathologic observations confirm the 
idea that incompatible blood transfusion pro- 
duces disseminated intravascular coagulation. 
They also explain many of the observed 
hematologic changes. The leukocyte count of 
the circulating blood decreases because the 
leukocytes are sequestered in the small vessels 
primarily of the lungs and liver but in other 
organs as well. The platelet count decreases 
because the platelets clump together and lodge 
in the small vessels in the same manner as the 
leukocytes. The circulating fibrinogen decreases 
because this protein is utilized in the clotting 
process when the thrombi are formed. The 
slight prolongation of the one-stage prothrom- 
bin time can be explained by prothrombin 
utilization in the formation of the intravascular 
clots. The initial shortening of the coagulation 
time occurs while clotting is actually taking 
place in the blood stream. The subsequent pro- 
longation of the coagulation time may be 
explained by the appearance of a circulating 
anticoagulant. 
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Fic. 6. Colon. Thrombus in capillary of mucosa. Hematoxylin and eosin stain, original magnification X 85. 


(Walter Reed Army Hospital, AMH 15250-Q.) 


Fic. 7. Mesentery. Large vessel with thrombus. Hematoxylin and eosin stain, original magnification X 110. 


(Walter Reed Army Hospital, AMH 15259-S.) 


It is clear that the rate of injection has a 
profound influence on the eventual outcome. 
When the blood was injected rapidly, the 
animals died suddenly with numerous thrombi 
predominantly in the pulmonary vascular bed. 
When it was injected slowly, none of the 
animals died suddenly but survived unscathed 
or died hours later with only a few scattered 
residual thrombi in the lungs and elsewhere. 
This same phenomenon was observed by 
Schneider’ when he injected thromboplastin 
into the blood stream of rabbits. With large 
doses given rapidly the animals died instantly 
with numerous thrombi in the pulmonary 
vascular bed. With smaller doses given slowly 
the animals survived and at autopsy revealed 
few or no remaining thrombi. These findings 
point to the fact that the thrombi form quickly 
and that if the animal survives, many if not 
most of the thrombi resolve and disappear 
leaving a few in focal areas in various organs. 
Therefore, the functional and pathologic effects 
of the injection of incompatible blood strongly 
resemble the thromboplastin injection experi- 
ments of Schneider. 

Intravascular coagulation after incompatible 
blood transfusion explains not only the hemo- 
static changes but also many of the functional 
or “clinical” findings. Sudden death may be 
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due to the cessation of blood flow in the lungs 
with the sudden development of acute cor 
pulmonale. Schneider® has demonstrated rapid 
rise in pulmonary blood pressure following 
intravenous injection of thromboplastin and 
incompatible blood. Shock can also be at- 
tributed to the clotting episode, since in 
Schneider’s experiments a concomitant drop 
in systemic blood pressure occurred. The 
dyspnea and rapid respiratory rate can be 
accounted for on the basis of transient clotting 
in the pulmonary vasculature. Bloody diarrhea 
is obviously due to the thrombosis of the 
intestinal mucosal capillaries with its attendant 
hemorrhagic necrosis of the superficial portion 
of the mucosa. 

We should like to call attention to one of the 
negative findings in this series, namely, the 
absence of any clear-cut instance of acute renal 
failure. Various workers have produced acute 
renal failure in dogs by the intravenous ad- 
ministration of incompatible blood; however, 
it is quite clear that it is a rare eventuality 
when a single injection of incompatible blood 
is given to a normal dog. 

The information derived from the animal 
experiments may apply rather closely to human 
cases since there is considerable evidence from 
clinical observations’ and pathologic studies‘ 
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Intravenous Injection of Incompatible Blood 


in man that incompatible blood transfusion 
produces intravascular coagulation in the 
human. 

SUMMARY 


1. The injection of incompatible blood into 
the dog results in disseminated intravascular 
coagulation. 

2. When blood is injected rapidly intra- 
venously, the animals die instantly with 
numerous small thrombi predominantly in the 
small pulmonary vessels but also in the liver, 
pancreas and gastrointestinal mucosa. 

3. When the blood is injected slowly intra- 
venously, the animals survive unscathed or 
die hours later with a few residual thrombi in 
the lungs and gastrointestinal mucosa. 

4. These observations offer an explanation 
for the alterations in the hemostatic mecha- 
nism, sudden death, shock, dyspnea and bloody 
diarrhea which occur following administration 


of incompatible blood. 


Acknowledgment: We wish to express thanks 
to Jack Taylor and Robert Burns for their 
technical assistance in this work. 
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Pathologic Study of Intravascular Coagulation 
Following Incompatible Blood Transfusion 


in Dogs 


From the Departments of Surgery and Pathology, 7071st 
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Aided by a grant from the Office of the Surgeon General, 
United States Army, Project 6-60-01-002. 


it has been observed that the intravenous 
administration of incompatible blood into 
dogs produces disseminated intravascular co- 
agulation.! Although the thrombi appeared 
occasionally in many organs, they were found 
most frequently and in largest numbers in the 
lungs. This observation led to the idea that 
even though clotting took place occasionally 
throughout all the viscera, the organ through 
which the coagulating blood first circulated 
bore the brunt of the clotting tendency. A 
further implication was that the pathologic 
consequences of the clotting episode depended 
largely upon the organ or groups of organs that 
received and retained the most thrombi. Hence 
it was considered of some interest to learn what 
the results would be if the clotting process 
were induced primarily in the abdominal 
viscera. This was accomplished by injecting 
the incompatible blood into the aorta. It is the 
purpose of this report to describe the functional 
and pathologic effects of transfusion of in- 
compatible blood into the aorta of dogs under 
a variety of experimental conditions. 


MATERIALS AND METHODS 


Mongrel dogs of both sexes were anes- 
thetized with 300 to 420 mg. of sodium pento- 
barbital intravenously. 

1. In two dogs the left femoral artery was 
exposed and a polyethylene catheter inserted 
so that the tip reached a point approximately 
2 cm. above the renal arteries. Human bank 
blood was then transfused through the catheter 
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by means of an arterial transfusion set using 
gauge pressures of 300 to 400 mm. of mercury; 
140 and 200 ml. of blood were injected in eleven 
and eight minutes, respectively. The catheter 
was withdrawn, the artery ligated and the 
incision closed. 

ul. In one dog the same procedure was fol- 
lowed except that a 10 cm. left abdominal 
incision was made prior to the insertion of the 
catheter into the femoral artery. In this experi- 
ment 50 ml. of blood were injected in seven 
minutes. 

i. The same procedure was followed in the 
seven dogs of the third group except that the 
surgical procedure was more extensive. The 
left femoral artery was exposed and a 10 cm. 
left rectus abdominal incision was made. The 
polyethylene catheter was inserted into the 
aorta by way of the femoral artery so that the 
tip lay 2 cm. above the renal arteries. Human 
bank blood was then forced through the 
catheter under pressure by means of an arterial 
transfusion set. The amount of blood injected 
varied from 120 to 300 ml. and the duration of 
the injection varied from five to forty-seven 
minutes. The catheter was withdrawn and 
the femoral artery ligated. The left kidney was 
then freed up and wedge biopsies were taken 
of the renal cortical tissue at fifteen minutes, 
one-half hour, forty-five minutes, one hour 
and two hours following completion of the 
transfusion. At the three-hour interval left 
nephrectomy was performed and the ab- 
dominal incision closed. This part of the 
procedure was varied to the degree that the 
nephrectomy was performed at one, one and a 
half and two hours in three of the experiments. 
Hemostasis at the renal biopsy site was poorly 
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Fic. 1. Kidney (group 1). Focal necrosis of tubules in 
subcapsular region. Hematoxylin and eosin stain, 
original magnification X 110. (Walter Reed Army 
Hospital, AMH 15250-P.) 


achieved by mechanical pressure, and because 
of the hypocoagulability of the blood a con- 
siderable amount of blood was lost from the 
circulation at this point. Blood loss varied but 
in general amounted to 100 to 150 ml. 

In four experiments the hemostatic mecha- 
nism was studied. The methods used were the 
same as those recorded in a preceding report.’ 

Autopsies were performed immediately after 
death which was caused by the experimental 
procedure or because the animal was sacrificed. 
The tissues were fixed in 10 per cent formalin 
and in Zenker’s solution, and stained with 
hematoxylin and eosin and _ phosphotungstic 
acid hematoxylin. 


OBSERVATIONS 


The injection of incompatible blood into the 
aorta of the dog causes the same changes in the 
coagulation mechanism as in the intravenous 
injection. These results are presented in sum- 
mary fashion because they are identical to the 
previous observations which have been re- 
corded in detail elsewhere.? The remainder of 
the results are presented in Table 1. 

1. Intra-aortic injection into two normal 
anesthetized dogs produced essentially the same 
functional alterations as the slow intravenous 
injections. These consisted of an increase 
in the pulse and respiratory rates, hemo- 
globinemia, hematuria, albuminuria, hemo- 
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Fic. 2. Spleen (group 1). The granular masses in the 
center of the malpighian corpuscles are extravasated 
masses of fibrin. They appear gray in the photomicro- 
graph but are bright red in the stained slides. Hema- 
toxylin and eosin stain, original magnification 240. 
(Walter Reed Army Hospital, AMH 15250-H.) 


globinuria for thirty-six to forty-eight hours 
and a slight rise in the blood urea nitrogen with 
a normal urine output. At autopsy, however, 
certain differences were noted. Macroscopically, 
the surfaces of the kidneys revealed numerous 
dark flecks resembling petechiae and the gastro- 
intestinal mucosa was free of hemorrhage of 
any sort. Microscopically, there were small 
areas of tubular necrosis in the subcapsular 
cortex with hemoglobin casts in a few sur- 
rounding tubules. (Fig. 1.) In addition one 
kidney revealed focal necrosis in a few scattered 
tubules in the juxtamedullary cortex. In small 
focal areas the sinusoids of the liver contained 
thrombi which in some locations were asso- 
ciated with necrosis of liver cells. Thrombi 
were present in the lungs and extravasated 
fibrin masses in the malpighian corpuscles of 
the spleen of one dog. (Fig. 2.) 

i. Following laparotomy and incompatible 
blood transfusion, one dog died instantly while 
the blood was going into the aorta. This experi- 
ment resembled in every respect the rapid 
intravenous injections, inasmuch as platelet 
and fibrin thrombi were found in large numbers 
in the lungs (Fig. 3) as well as the liver. 
(Figs. 4 and 5.) None were seen in the intestinal 
mucosa or in the kidney. 

i. The injection of incompatible blood into 
the aorta, followed by repeated renal biopsies 
and left nephrectomy in one and a half to 
three hours, produced a remarkably constant 
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Fic. 3. Lung (group 1). Thevedes in pulmonary 
capillary. Hematoxylin and eosin stain, original 
magnification X 240. (Walter Reed Army Hospital, 
AMH 15250-C.) 


sequence of events. All seven of these dogs died 
in progressive shock in from two and a half to 
ten and a half hours. They were all anuric up 
to the time of death. Macroscopically, all had 
hemorrhagic necrosis of the intestinal mucosa. 
In some these were only petechial in size, while 
in others the hemorrhagic necrosis involved the 
entire small and large bowel mucosa. Focal 
mucosal and serosal hemorrhages in the stom- 
ach occurred once. In general, the mucosal 


hemorrhages occurred in patches which alter- , ; 


nated with patches of entirely normal mucosa. 
Occasional petechiae and ecchymoses’ were 
also found on the pleural surfaces, the epi- 
cardium and endocardium. 

Microscopically, disseminated intravascular 
thrombosis was the outstanding pathologic 
change. Every animal had thrombi in the 
capillaries of the gastrointestinal mucosa. 
These were most numerous in the small bowel 
and colon. (Figs. 6 and 7.) Most were associated 
with superficial hemorrhagic necrosis of the 
mucosa but some were not. Five of the seven 
dogs had thrombi in the kidneys. (Fig. 8.) 
These varied in number and location. Only 
occasional thrombi appeared in some, while 
they were quite numerous in others. They were 
found in the precapillary arterioles, in glomeru- 
lar capillary loops, in intertubular capillaries 
of the cortex and in the vasa recta. Hemoglobin 
casts in variable numbers were found in most 
kidneys; focal tubular necrosis occurred in 
two of the seven cases. Thrombi appeared in 


the liver in only two dogs in this group, and in 
the lungs in an equal number. 


COMMENTS 


These experiments demonstrate that intra- 
vascular clotting occurs when incompatible 
blood is iéjected into the aorta as well as into 
the venous,system. The same alterations were 
observed. in: the hemostatic mechanism. One 
dog in this study died instantly. As in the 
intravenous experiments, the thrombi occurred 
predominantly in the lungs. It seems quite 
clear that the syndrome of sudden death.u 
these conditions is related primarily to throm- 
boses in the pulmonary vascular bed. 

In spite of the similarities, striking differ- 
ences in the functional and pathologic conse- 
quences have been observed when the blood 
was injected into the aorta. Normal anes- 
thetized dogs of group 1 survived a rate of 
injection of an amount of blood that caused 
sudden death when injected into the venous 
system. They also differed from the pathologic 
standpoint inasmuch as tiny subcortical renal 
infarcts were found in this group. These 
observations denfonstrate that the site of in- 
jection of incompatible blood determines in 
part the “clinical” and pathologic sequelae. 

Furthermore, clotting tends to occur pre- 
dominantly in the organ or group of organs 
through which the coagulating blood circulates 


first. When it is injected into a vein, thrombosis 


occurs primarily in the lung; when, into the 
aorta, it occurs primarily in the capillaries of 
the mucosa of the gastrointestinal tract and 
the kidneys. 

Not only do the rate and location of injection 
determine the outcome, but also other factors 
are partially responsible. One of these is the 
condition of the vascular bed at the time the 
clotting episode takes place. This fact is 
demonstrated by the results of the experiments 
in group 111 of this study. When the intra-aortic 
transfusion was preceded by anesthesia and 
laparotomy and followed by repeated renal 
biopsies and unilateral nephrectomy in one and 
a half to three hours, the functional and patho- 
logic changes that followed differed not only 
from those in the intravenous experiments but 
also from the intra-aortic experiments without 
surgical trauma. All the dogs in this group died 
of progressive shock in a few hours and all had 
some degree of thrombosis of the mucosal capil- 
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Fic. 4. Liver (group 11). Thrombi in hepatic arterioles, extending out into sinuses between liver cells. Hematoxylin 
and eosin stain, original magnification X 240. (Walter Reed Army Hospital, AMH 15250-E.) 


Fic. 5. Liver (group 11). Thrombus in central vein. Hematoxylin and eosin stain, original magnification X 240. 


(Walter Reed Army Hospital, AMH 15250—D.) 


Fic. 6. Small intestine (group 111). Superficial hemorrhagic necrosis of the mucosa due to thrombi in mucosal 
capillaries. Hematoxylin and eosin stain, original magnification 110. (Walter Reed Army Hospital, AMH 


15250-S.) 


Fic. 7. Colon (group 111). Thrombi in capillaries of colonic mucosa. Hematoxylin and eosin stain, original magni- 
fication X 110. (Walter Reed Army Hospital, AMH 15250-R.) 


laries of the gastrointestinal tract. In addition, 
most had renal vascular thrombi. Therefore, 
in the same manner that sudden death is asso- 
ciated with diffuse clotting in the pulmonary 
vascular bed, progressive shock with death in 
several hours is associated with diffuse clotting 
in the gastrointestinal mucosa and in the kid- 
neys. Surgical trauma undoubtedly played an 


additional role in these experiments in the 
production of shock. 

Surgical trauma preceding and following the 
intravascular clotting episode accounts in part 
for the localization of the thrombi in the gastro- 
intestinal tract and kidney. Such trauma un- 
doubtedly produces a certain degree of “‘com- 
pensated” shock prior to the incompatible 
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blood injection. It is well known that “‘com- 
pensated”’ shock Is associated with spasm of 
the arterioles in the splanchnic area and capil- 
lary dilation with pooling of blood in the 
splanchnic capillaries.* The stasis of blood in 
these capillaries may well be a major factor in 
localizing the thrombi in the intestinal mucosal 
capillaries. It has long been recognized that 
stasis In major vessels due to a wide variety of 
causes predisposes to localized intravascular 
coagulation. 

Further evidence that the condition of the 
vascular bed determines in part the localization 
of the thrombi is obtained from the distribution 
of the thrombi. In the gastrointestinal tract 
they tended to occur in a patchy distribution, 
producing hemorrhagic necrosis that varied 
from small petechial hemorrhages to 2 inch 
patches of hemorrhage to diffuse involvement 
of the entire small bowel mucosa. Such varia- 
tion can be explained on the basis of differences 
in the condition of the circulatory bed. Whether 
the coagulating blood failed to reach certain 
areas because that portion of the vascular bed 
was closed off or whether the thrombi formed 
and failed to persist is not clear from these 
experiments. Either explanation could account 
for the observed changes. 

Another outstanding difference between this 
group and the intravenous experiments was 
the presence of thrombi in the renal vascular 
bed. This may be due to the fact that biopsies 
were not taken in the intravenous experiments 
and the thrombi may have formed and dis- 
appeared before autopsies were performed. 
The fact that no subcortical areas of renal 
necrosis were seen when the blood was given 
intravenously does suggest that thrombi sel- 
dom formed in the kidneys in intravenous 
experiments. 

It is clear from these observations that 
thrombi form quickly. The best evidence for 
this lies in the experiments that ended in sud- 
den death with numerous pulmonary thrombi 
forming in a matter of a few minutes. Schneider* 
observed the same rapid formation of thrombi 
following injection of thromboplastin into 
the veins of rabbits. He further observed that 
with sublethal doses the thrombi disappeared 
quickly. The effects of incompatible blood 
injection into the dog bear a strong resemblance 
to those observed by Schneider in rabbits in- 
jected intravenously with thromboplastin. 

The cause of the clotting episode in these 
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Fic. 8. Kidney (group 111). Thrombi in glomerular 
capillaries. Hematoxylin and eosin stain, original 
magnification X 240. (Walter Reed Army Hospital, 
AMH 15250-1.) 


experiments has not been demonstrated. Even 
though the platelets are clumped and seques- 
trated in certain small vessels, platelets are not 
essential to this reaction. Intravascular coagula- 
tion occurs in the absence of a normal com- 
plement of circulating platelets.6 The most 
promising lead in this regard is the demonstra- 
tion by Quick and co-workers® that red blood 
cells contain a clotting factor which causes 
rapid utilization of prothrombin in vitro. 
With the large amount of intravascular 
hemolysis occurring in these experiments, such 
a clotting factor released from the red blood 
cells may well be responsible for the intra- 
vascular coagulation. 


SUMMARY 


Intravascular thrombosis follows the injec- 
tion of incompatible blood into the aorta of the 
dog. The thrombi form quickly and may dis- 
appear quickly. Under different experimental 
conditions thrombi persist in different locations. 
The organ or organs through which the coagu- 
lating blood circulates first receive and retain 
the majority of the thrombi. The functional 
and pathologic consequences of the injection 
of incompatible blood depend upon the organ 
or organs which are most severely involved 
by the clotting process. The localization of 
thrombi is dependent on the site and speed of 
injection, and the condition of the vascular 
bed at the time of the clotting episode. The 
most likely source of the clotting agent in these 
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experiments is the hemolyzed human _ red 


blood cell. 
REFERENCES 


1. Harpaway, R. M., McKay, D. G., Waunce, G. H., 
Jr., Tartock, D. E. and Epetsrern, R. A patho- 
logic study of intravascular coagulation following 
incompatible blood transfusion in dogs. 1. Intra- 
venous injection of incompatible blood. Am. J. 
Surg., 91: 24, 1956. 

2. McKay, D. G., Harpaway, R. M., Wauce, G. H., 
Jr., Epevstern, R. and Tarrock, D. E. Altera- 
tions in the blood coagulation mechanism follow- 
ing incompatible blood transfusion. Clinical and 
experimental observations. Am. J. Surg., 89: 
583, 1955. 


Wahle, Hall and Burns 


3. Best, C. H. and Taytor, N. B. The Physiological 
Basis of Medical Practice. Baltimore, 1950. 
Williams & Wilkins Co. 

4. SCHNEIDER, C. L. In: Toxaemias of Pregnancy, 
Human and Veterinary. Ciba Foundation Sym- 
posium. Hammond, J., Browne, F. J. and Wolsten- 
holme, G. E. W. Editors. London, 1950. J. & A. 
Churchill, Ltd. 

5. Harpaway, R. M., McKay, D. G., Wauce, G. H., 
Jr. and Burns, R. Alterations in the hemostatic 
mechanism following transfusion of incompatible 
blood into irradiated thrombocytopenic dogs. 
(In preparation.) 

6. Quick, A. J., GeEorcatsos, J. G. and Hussey, C. V. 
The clotting activity of human erythrocytes, 
theoretical and clinical implications. Am. J. M. 
Sc., 228: 207-213, 1954. 


i) 


40 


q 
LE 
‘ 
4 
‘ 
< 
af 
‘ 
q 
. 
2 
id 
| = 
A 


Revised Concepts of the Treatment of 
Raynaud’s Syndrome and Thromboangiitis 
Obliterans (Buerger’s Disease) 


FREDERICK LEET REICHERT, M.D., San Francisco, California 


From The Department of Surgery, Stanford University 
School of Medicine, San Francisco, California. 


concept of the etiology of Ray- 
naud’s and Buerger’s diseases is possible 
if these diseases are considered a part of the 
general adaptation syndrome in which stresses 
have impaired the hormonal function of the 
anterior pituitary body and hypothalamus as 
well as the adrenal cortex. A careful history 
taken in these two conditions indicates de- 
ficiency of these endocrine glands. Restoration 
of the deficiencies has lead to cure of Raynaud’s 
disease and arrest of the thromboangiitis oblit- 
erans process in Buerger’s disease. 

Vasospastic elements, resulting from de- 
ranged hypothalamus, are well known as 
playing a role in both of these diseases. The 
sympathetic nervous system is as diffusely 
spread throughout the body as the lymphatic 
or venous systems. Besides the sympathetic 
ganglia with their afferent and efferent fibers, 
numerous very minute sympathetic fibers are 
found in the walls of blood vessels and accom- 
panying them, and are also found in peripheral 
nerves and in subcutaneous, areolar, fascial 
and muscular structures.’-* The regulating 
center for the sympathetic nervous system is 
in the hypothalamus which is closely associated 
with the anterior pituitary lobe and indirectly 
with the suprarenal cortex. 

In the current treatment of these two diseases 
sympathectomy of the affected parts is per- 
formed in an attempt to produce vasodilatation 
to the part, and to interrupt nocuous afferent 
impulses to the spinal cord and diencephalon 
where efferent reflexes affecting vasomotor, 
respiration, somatic and visceral end organs 
would have been initiated. 

Vasospasm in Raynaud’s syndrome, espe- 
cially of the terminal part of the upper ex- 
tremities, is not often associated with pain 


unless gangrenous changes are evident and has 
been considered the cause of the blanching 
and cyanosis of the hand and digits. Sympa- 
thectomy of the upper extremity is performed, 
not to cure the disease but to remove, usually 
temporarily, the vasomotor activity. Liv- 
ingston‘ believes a primary vasomotor mecha- 
nism accounts for the hereditary tendencies, the 
precipitation of attacks by emotional changes 
or by fatigue, the symmetry of involved ex- 
tremities and the transient cerebral, visual and 
internal disturbances that indicate generalized 
bodily involvement. Simeone and Felder,® in 
discussing the postdenervation supersensitivity 
to adrenalin® and cold of the blood vessels 
following upper thoracic sympathectomy in 
patients with Raynaud’s disease, believed that 
more complete denervation and prevention of 
regeneration were important. De Bakey and 
Grimson believed that if the operation was to 
be of any value at all, thorough and complete 
denervation was necessary; if sympathectomy 
of the arms were abandoned, better results 
might be obtained by continued use of adreno- 
lytic or sympatholytic drugs. 

I have found that symptoms usually recur 
eight to sixteen months after thoracic sym- 
pathectomy in Raynaud’s disease. Frequently 
the condition becomes as bad or worse than 
before operation. In a recent group of patients 
either severe emotional disturbances (three 
patients) or severe infectious processes (three 
patients), such as septicemia, have preceded 
the appearance of symptoms. 

In the past three years the treatment of these 
six patients has consisted of restoring their 
depleted endocrine system, especially the 
adrenal cortex and the anterior pituitary 
glands. Their illness or emotional disturbance 
has furnished the alarm reaction as described 
by Selye® with depletion of the adrenal cortex 
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in particular and frequently also the anterior 
pituitary, as evidenced by excessive perspira- 
tion. None of the patients required sympathec- 
tomy. A gangrenous finger tip healed and all 
patients were greatly improved or relieved of 
Raynaud’s symptoms, five for three years and 
one for six months. 

In restoring impaired endocrine glands, such 
as the anterior pituitary and adrenal cortex, a 
high protein, high vitamin C diet is essential. 
Myers’ of Baltimore pointed out several years 
ago that dried glandular preparations function 
best in the presence of multivitamins and 
minerals which are given along with digestive 
enzymes, pancreatin and bile to aid their 
absorption. Desiccated suprarenal cortex, 3 gr., 
and anterior pituitary body, 5 gr., were ad- 
ministered daily. In cases of excessive per- 
spiration one or two anterior pituitary tablets 
had to be sucked before relief was obtained. 
Potassium citrate or chloride, 15 gr., was given 
daily to protect the cellular potassium from 
the effects of these hormones. Usually within 
three to six months there was enough relief 
that one suprarenal tablet a day sufficed. This 
dosage was reduced to one or two a week when 
the patient recovered. 

Thromboangiitis obliterans or Buerger’s 
disease is also of generalized involvement, 
affecting the arteries and veins. It usually is 
first noticed in the extremities as localized 
tender areas from venous thrombosis; then 
pain develops from occlusion of arterioles and 
claudication appears. If the collateral circula- 
tion develops at a greater rate than vascular 
occlusion does no gangrene will occur. These 
patients, usually under fifty years of age, have 
a remarkable vasomotor instability with pro- 
fuse sweating, like that sometimes seen in 
patients who have pheochromocytomas. The 
sensitization of the sympathetic nervous sys- 
tem and the walls of blood vessels is believed 
by some authors to be an allergic manifestation 
from tobacco or fungous (epidermophytosis) 
infection of the toes. Selye® and others? have 
remarked on the close resemblance, patho- 
logically, between periarteritis nodosa, in 
which necrotic or hypoplastic pituitary or 
adrenal glands, or both, are found, and throm- 
boangiitis obliterans; they also indicated the 
effectiveness of adrenal cortical hormone or 
hormones. To overcome the pain and claudica- 
tion, and possibly to prevent gangrene, lumbar 
sympathetic interruption? by alcohol or by 
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removal is indicated; at times amputation is 
necessary. 

It was not until 1951 that the significance of 
profuse sweating and depleted anterior pitui- 
tary gland was recognized. 

It was not until June, 1954, that the pharma- 
cologic action of Rauwolfia root and its alka- 
loid, reserpine, was made known.” This was 
the first time that a substance at least partially 
suppressed the sympathetic predominance at 
the hypothalmic level and could logically be 
used in patients in whom profuse sweating was 
partially controlled by anterior pituitary 
substances. 

Since June, three patients (two with Buerg- 
er’s disease) and since August, thirty-three 
patients with profuse sweating or tendency to 
cry, have been given Rauwolfia root. Usually 
within two to four weeks perspiration is 
greatly decreased. After a month they stay 
dry and do not need further anterior pituitary 
substances. Furthermore, the patients noted a 
feeling of relaxation and freedom from pre- 
existing anxiety and tension. 

Only three patients with Buerger’s disease 
have been treated since 1951. In two the dis- 
ease has been quiescent for over two years; 
the third patient, who had bilateral lower limb 
amputation six months previous to writing, 
has developed no further trouble, feels fine and 
became “dry” after being on Rauwolfia root 
for four weeks. These patients are in sharp 
contrast to those treated earlier (all died) who 
received only local treatment such as sympa- 
thetic interruption or amputation. 

The brief history of one of these three pa- 
tients is provocative. Thrombophlebitis de- 
veloped in a thirty-four year old man in 1935. 
Blood pressure was 150 systolic. In 1938 another 
venous thrombosis was diagnosed as Buerger’s 
disease. He was hospitalized in December, 
1940, for pulmonary embolus with infarction. 
In 1941 peptic ulcer symptoms subsided under 
treatment. In January, 1948, the left leg was 
cold and numb, continuing thusly until July 
when alcoholic interruption of the sympathetic 
chain at L-1 and L-2 was performed. Hs blood 
pressure was then 160/110. In November, 
1950, bilateral stellate procaine blocks were 
made for transient right hemiplegia. In Janu- 
ary, 1951, with a blood pressure of 230/125, bi- 
lateral sympathectomy (thoracic and upper 
lumbar) and splanchnicectomy were per- 
formed. In February, 1954, he recovered from 
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a coronary occlusion. He had been on multi- 
vitamins and minerals with suprarenal and 
anterior pituitary tablets since 1951. In 1953 
pulses were felt in both feet, although weak 
in the left leg. He was started on Rauwolfia 
root in August, 1954, and reported that he had 
been fine, with no complaints, and had not 
taken any anterior pituitary tablets since 
becoming dry two weeks after Rauwolfia 
treatment was started. He died in November, 
1954, from a second coronary occlusion. 


SUMMARY 


Consideration of Raynaud’s syndrome and 
Buerger’s disease as diseases of adaptation 
offers a more rational type of therapy. 

The hypersensitive sympathetic nervous 
system from a deranged anterior pituitary and 
hypothalmus has lead to depletion of the 
suprarenal cortex. Symptoms and signs in both 
diseases then develop. 

Previous therapy of sympathectomy for the 
vasospastic elements which are the end result 
of endocrine derangement has not been 
brilliant. 

Thromboangiitis obliterans or Buerger’s 
disease is similar pathologically to periarteritis 
nodosa, in which necrotic or hypoplastic 
pituitary and/or adrenal glands are found. 

Relief of symptoms and signs in six cases of 
Raynaud’s disease and apparent arrest of three 
cases of Buerger’s disease during the past three 
years has been obtained by nutritional supple- 
ments and desiccated endocrine tablets of the 
anterior pituitary and the suprarenal cortex. 

Recently the use of the Rauwolfia root or its 


alkaloid, reserpine, for suppression of the 
sympathetic predominance at the hypothalmic 
level has stopped the profuse sweating, espe- 
cially in cases of Buerger’s disease. 
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Duodenal Lesions in Infancy and Childhood 


CLAUDE C. CRAIGHEAD, M.D., New Orleans, Louisiana 


From the Browne-McHardy Clinic, Louisiana State 
University School of Medicine and Charity Hospital of 
Louisiana, New Orleans, Louisiana. 


yet of duodenal lesions in infancy and 

childhood from July 1, 1944, to July 1, 

1954, seen at the Charity Hospital of Louisiana 

indicates that the duodenum is not commonly 

affected. Nineteen children were seen with 

duodenal involvement, and of this group 
TABLE 1 


DUODENAL LESIONS IN INFANCY AND CHILDHOOD 
(CHARITY HOSPITAL, 1944-1954) 


Duodenal No. of 
Involvement Patients Living | Dead 

Duodenal obstruction: 

Corrosive stricture....... I I 

Annular pancreas........ I I 

Duplication of duodenum I I 

Extrinsic bands......... 2 I I 

Duodenal ulcer............ 4 3 1 
Non-penetrating abdominal 

trauma; duodenum per- 

Suppurative duodenitis. .... 1 o I 


thirteen had various types of obstruction, four 
had duodenal ulcer, one had suppurative 
duodenitis and one had a lacerated duodenum 
in association with non-penetrating abdominal 
trauma. (Table 1.) 

Duodenal Atresia. From the fifth to the 
tenth week a solid stage is believed to exist 
in the small bowel of the human embryo; and 
if recanalization does not take place, atresia 
results. If recanalization proceeds only par- 
tially, stenosis results. The obstruction is 
usually located at the junction of the second 
and third portions of the duodenum. Mon- 
golism is frequently associated with duodenal 
atresia. 

Three of seven patients with atresia survived. 
One of these also had atresia of the jejunum 
and incomplete rotation. Mobilization of the 
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colon, resection of the blind loop of jejunum 
and duodenojejunostomy were performed, and 
the infant recovered. Another patient recov- 
ered after duodenojejunostomy. The third 
survived after a prolonged convalescent period. 
Duodenal exteriorization was carried out at 
the first stage, and two days later continuity 
of the gastrointestinal tract was restored with 
duodenojejunostomy. In this infant obstructive 
jaundice developed postoperatively and sub- 
sided spontaneously, apparently due to edema 
around the duodenal opening of the common 
duct. 

One other infant underwent operation. Six 
weeks after duodenojejunostomy, still with 
occasional regurgitation and an enlarged stom- 
ach revealed on roentgenograms, the patient 
bled massively. He was explored and a patulous 
anastomosis was found. The site of the hemor- 
rhage was not ascertained and he died shortly 
after the second operative procedure. Three 
other infants died, one an hour after birth 
with associated atresia of the esophagus and 
malrotation of the intestine. The other two, in 
view of their projectile vomiting, were thought 
to have intracranial lesions until they were 
moribund. 

Duodenal Stenosis. In a two day old male 
the stenosis was in the first portion of the 
duodenum, an unusual location, and it was 
necessary to perform gastrojejunostomy to 
relieve the obstruction. 

Duplication of the Duodenum. This is a 
relatively rare lesion. Less than twenty-five 
enterogenous cysts or duplications of the duo- 
denum have been reported. The duplication 
always contains muscle in the wall, and the 
lining may be of the same or some other part 
of the intestine. It probably represents a 
pinching off of a portion of the bowel during the 
recanalization period of the intestinal tube. 

One child who was found to have a duplica- 
tion was first admitted at the age of ten days 
and was vomiting bile. A cystic, smooth mass 
was palpated in the right upper quadrant of 
the abdomen. A duplication of the duodenum, 
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oceupying the area of the papilla of Vater, 
was found at operation. The cyst was unroofed 
and the jejunum was anastomosed to the duo- 
denum. A jejunojejunostomy was then formed 
between the afferent and efferent limbs of the 
jejunum connecting to the duodenojejunos- 
tomy, creating a new, if slightly circuitous, 
intestinal pathway. 

Annular Pancreas. The human pancreas 
has its beginning in two anlages, the dorsal and 
ventral. The dorsal is first noted emerging 
from the intestine just above the level of the 
common bile duct opening, and the ventral 
at the inferior angle formed by the hepatic 
diverticulum and the intestine. As the intes- 
tinal tract rotates and the bile duct grows, the 
pancreatic anlages approach each other and 
unite. From the dorsal anlage is formed the 
ventral head, body and tail of the pancreas. 
Its duct persists as the accessory duct of 
Santorini. The ventral anlage gives rise to a 
part of the head and most of the uncinate 
process, and contains the duct of Wirsung 
which is in intimate relationship with the 
opening of the bile duct in the duodenum. 
Most of the duct of the body and tail fuses with 
the duct of the ventral portion, and the duct 
of Wirsung becomes the main outlet for the 
pancreas. Annular pancreas presumably arises 
from an anomaly of the ventral anlage, a 
portion of the gland becoming adherent to 
the wall of the duodenum as it rotates, and the 
ventral portion migrates to form a ring of 
pancreatic tissue around the duodenum. That 
this is believed due to a persistence of the 
ventral anlage is based on the observation 
that the duct of the ring portion is usually a 
part of the main pancreatic duct of Wirsung. 

A two year old female was admitted to 
Charity Hospital with a history of having 
swelling of the face and feet, and being under- 
nourished and retarded in growth. She had 
had projectile vomiting for the two weeks 
prior to!admission. On physical examination 
the abdomen was distended and tympanitic. 
Marked distention of the stomach and duo- 
denum proximal to a constriction of the second 
part of the duodenum was seen on roentgeno- 
grams. A duodenal stenosis which would not 
admit passage of a finger was found at celiotomy 
to be caused by an annular pancreas. A duo- 
denojejunostomy successfully circumvented the 
lesion without having to 5 attack the: pancreas 
diréctly. 


Anomalies of Rotation. Adhesive bands to 
the gallbladder and other organs, cholecysto- 
duodenocolic ligament, duodenum inversum, 
malrotation and reversed rotation of the 
bowel, and other anomalies which affect the 
duodenum by extrinsic means comprise a very 
interesting group. By understanding their 
mechanisms of producing obstruction the 
surgical management of these various condi- 
tions has been simplified. 

The entodermal vesicle of the zygote marks 
the beginning of the alimentary tract. It soon 
divides into the alimentary tract and the yolk 
sac, connected by the vitellointestinal duct. 
The alimentary tract subdivides at the fifth 
week into the foregut, mid-gut and hindgut, 
suspended by a common dorsal mesentery from 
the aorta which serves as an axis. The mid-gut 
is extruded into the umbilical cord. It is at this 
time that intestinal rotation begins. 

Recently Snyder and Chaffin! emphasized 
the importance of the duodenojejunal loop in 
initiating rotation of the bowel. Movement of 
the loop begins as a consequence of the pressure 
on it at that point from the developing liver 
and left umbilical vein. These authors showed 
that the duodenojejunal segment passes from 
a position superior, to the right, beneath and 
to the left of the superior mesenteric artery, 
through an arc of 270 degrees in a counter- 
clockwise fashion. 

The cecocolic loop also rotates through an 
arc of 270 degrees in a counterclockwise direc- 
tion in relation to the artery but at a slightly 
later stage. If normal rotation takes place, 
fixation of the small and large intestine to the 
posterior abdominal wall follows. These de- 
velopments have usually taken place in the 
40 mm. or longer embryo: and shortly after 
the tenth week. 

The rarest of all Is 
reversed rotation of the mid-gut loop, the 
transverse colon lying behind the superior 
mesenteric artery and the duodenum in front 
of the artery. The question arises whether this 
represents reversed rotation or if both the 
duodenojejunal and cecocolic loops are still 
in their original positions. 

The following patient demonstrates incom- 
plete rotation of the duodenojejunal and 
cecocolic loops: He was admitted at the age of 
four months with a history of having vomited 
since the fifth day of life. The vomiting was 
frequently projectile and once the vomitus was 
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green. The upper abdomen was distended and 
peristaltic waves were visible. At operation 
the duodenum lay as a straight tube on the 
right side, and a heavy band from an anterior 
midline cecum to the posterolateral abdominal 


wall obstructed the duodenum. (Fig. 1.) The 


Gall 


over distended 
duodenum 


j 

SITE OF OBSTRUCTION 
( 

Te 

Fic. 1. Malrotation of mid-gut loop in a four month 
old male. The duodenojejunal loop has failed to 
rotate in a counterclockwise direction under the 
superior mesenteric artery, but lies as a straight 
tube on the right side. The cecocolic loop has also 


not completed its rotation and a band from the 
abdominal wall to the cecum obstructs the duodenum. 


band was divided and the cecum placed on the 
left side of the abdomen. The patient died two 
days later from bronchopneumonia. 

The other extrinsic obstruction was in an 
eleven month old male. He had been vomiting 
clear material since he was four months of age. 
On barium enema the cecum was in the right 
upper quadrant of the abdomen. Lysis of an 
obstructing band from the cecum across the 
second part of the duodenum relieved the 
obstruction and the cecum was placed on the 
left side of the abdomen. Two months later 
the child had gained 5 pounds. 

Corrosive Duodenitis. The other duodenal 
obstruction was in a one year old child who 
was in the hospital for observation concerning 
pancreatic insufficiency and had inadvertently 
received 10 per cent hydrochloric acid in the 
duodenal tube while undergoing pancreatic 
function studies. The first portion of the duo- 
denum became fibrotic and stenotic and re- 
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quired posterior gastroenterostomy to by-pass 
the obstruction. 

Non-penetrating Trauma. An eight year old 
boy was struck in the right side of the abdomen 
by the handle bar of a bicycle and received a 
laceration of the anterior wall of the duodenum 
as well as lacerations of the liver and pancreas. 
He recovered after suture of the duodenal 
wall and drainage of the damaged liver and 
pancreas. 

Duodenal Ulcer. Abdominal pain is moder- 
ately frequent in children. As the number of 
barium studies of the duodenum in children 
increases, ulcer is being detected much more 
commonly; several large series in children have 
been reported recently. Many adults give a 
history suggestive of ulcer dating back into 
childhood. The ulcer in infants is often asso- 
ciated with a central nervous system lesion. 
The symptoms (when the child is old enough to 
describe them), physical and roentgenographic 
signs, and pathologic aspects of ulcer are 
essentially the same as in an adult. 

A three month old female was admitted in 
critical condition with a patent foramen ovale, 
interventricular septal defect and _ tricuspid 
valve agenesis. On the fifth day of hospitaliza- 
tion she vomited coffee ground material, 
passed a tarry stool and became distended. On 
roentgenograms taken twenty-four hours later 
air was evident under the diaphragm. The 
patient died very shortly after this and the 
chief necropsy finding, in addition to the cardiac 
abnormalities, was peritonitis due to perforated 
duodenal ulcer. 

Two other infants, aged two days and eight- 
een months, respectively, had bleeding; a 
third child, aged ten years, had upper ab- 
dominal pain. Duodenal ulcer was demon- 
strated on roentgenograms. All three responded 
to antacids and sedation. 

Suppurative Duodenitis. A hemorrhagic, al- 
most gangrenous first portion of the duodenum 
was found at autopsy on a two week old female 
with exfoliative dermatitis neonatorum, bron- 
chopneumonia and multiple small abscesses in 
both lungs, patent ductus arteriosus and 
foramen ovale. 


COMMENTS 


The vomiting of duodenal contents from 
birth, including bile if the obstruction is below 
the papilla of Vater, upper abdominal disten- 
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tion, visible peristalsis and scant or no stools 
point to the diagnosis of duodenal obstruction. 
The Farber test on the stool for vernix cells, 
their absence denoting complete intestinal 
obstruction, is subject to error unless very 
carefully performed. 

On roentgenographic study with plain film, 
air will usually outline the level of obstruction 
and the lateral roentgenogram may be of 
assistance in establishing the exact point of 
obstruction since the duodenum lies in a differ- 
ent plane than the stomach. In the face of 
suspected obstruction barium should not be 
given by mouth, although lipiodol or possibly 
one of the newer water-soluble dyes may be 
used if opaque material is deemed necessary to 
visualize the duodenum. A barium enema, on 
the other hand, should be frequently employed 
to rule out associated intrinsic obstruction in 
the colon and to show defects in cecocolic 
rotation, duodenal obstruction being a frequent 
corollary to malrotation. 

Gastroduodenal distention often necessitates 
decompression which can be done intermit- 
tently or continuously with a small catheter. 
If the intravenous channel of fluid administra- 
tion is difficult to use, the intramedullar route 
can be used. It is rarely necessary and is fre- 
quently harmful to make numerous electrolyte 
determinations; the electrocardiogram, which 
is not exhausting to the young patient, may 
be of assistance in evaluating the electrolyte 
balance. A general tendency exists to overload 
these patients with fluids and electrolytes. 

Duodenal obstruction calls for prompt surgi- 
cal action. In intrinsic obstruction, as with 
atresia and stenosis, the closer the anastomosis 
is to the point of obstruction the better the 
result. Retrocolic duodenojejunostomy is there- 
fore the method of choice. Temporary ex- 
teriorization of the duodenum may rarely find 
a place in the management of duodenal ob- 
struction. Gastrojejunostomy—although it in 
itself predisposes to ulcer and despite the 
reports of gastrojejunal ulcer in early child- 
hood following this procedure—must be used 
if the obstruction is in the first part of the 
duodenum. 

Extrinsic obstruction associated with mal- 
rotation of the colon requires cutting of the 
band across the duodenum, placing the ceco- 
colic loop in the left side of the abdomen, and 
removing the duodenojejunal loop from behind 
the superior mesenteric artery and placing the 
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loop in the right side of the abdomen. The 
proximity of duodenal duplication to the com- 
mon duct means that the duplication cannot 
be excised as would normally be done elsewhere 
in the gastrointestinal tract. A large communi- 
cation can be established between the cyst 
and the duodenum, and a satisfactory result 
can be obtained with this method. 

Obstruction due to annular pancreas is best 
approached indirectly, by-passing the lesion, 
in order to avoid troublesome sequelae of 
surgical division of the pancreas. 

The frequency of associated anomalies with 
congenital affections of the duodenum demands 
a very adequate abdominal exploration. - 
review of one case history not included i 
this series illustrates the error of not pete a 
thorough exploration. At the first operation 
for duodenal obstruction a constricting band 
was found associated with malrotation of the 
colon. The band was severed and it was thought 
that air could be expressed through into the 
jejunum. Postoperatively the patient did not 
improve, and on re-exploration two days later 
duodenal stenosis was obvious. 

Anomalies outside of the gastrointestinal 
tract may need attention as well. One child in 
this series also had a tracheoesophageal fistula 
along with duodenal atresia and died before 
any therapy could be instituted. These two 
combined anomalies are probably best ap- 
proached by correcting the duodenal obstruc- 
tion first and the tracheo-esophageal fistula 
later. 

A very conservative approach to duodenal 
ulcer in infancy and childhood should be 
adopted and operation should be reserved as a 
life-saving measure. Suture of the ulcer bed 
for hemorrhage (if there is ever a need to resort 
to operation for this in the young patient), 
suture for perforation, and gastroenterostomy 
for pyloric obstruction would seem to be the 
logical choices at operation. 


SUMMARY 


All duodenal lesions in infancy and child- 
hood recorded at the Charity Hospital of 
Louisiana from July 1, 1944, to July 1, 1954, 
have been reviewed. Their embryologic de- 
velopment and treatment have been discussed 
briefly. Thirteen children had duodenal ob- 
structions, and four of these died as a result of 
their obstructions. Two of these died with the 
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obstructive process being discovered only when 
they were moribund. Of the eleven patients 
who came to operation, nine lived. Four chil- 
dren had a proved radiographic diagnosis of 
duodenal ulcer, and one of these died from 
perforation. One child received a laceration of 
the duodenum incident to non-penetrating 
abdominal trauma and survived. Another had 


suppurative duodenitis as an incidental finding 
at autopsy, death being attributed to other 
causes. 
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Unusual Findings in Biliary Surgery 


Lr. Cot. Max A. ZEHNDER, M.C., U.S.A.R.,* Camp Kilmer, New Jersey 


From be Surgical Service, U. S. Army Hospital, Camp 
Kilmer, New Jersey. 


HOLEDOCHAL cyst in an adult and “silent” 
C migration of a gallstone through the fora- 
men of Winslow into the lesser sac have re- 
cently been observed during the course of 
biliary surgery. Two illustrative cases are 
presented herein, with brief comments on each 
finding and a review of the literature. 


CHOLEDOCHAL CYSTS 


Choledochal cysts, although reported with 
increasing frequency, constitute a rare patho- 
logic entity seen more often by the pediatric 
surgeon.!:*.61415 Gross! reported on fifty-two 
operative cases from the literature (thirty-six 
died and sixteen recovered) and added nine 
cases of his own (seven recoveries). Judd and 
Green? found only one case of common duct 
cyst in a series of 17,381 consecutive biliary 
tract operations performed at the Mayo Clinic. 
Blocker,’ in 1937, reviewed a total of 130 cases 
of choledochal cysts (among them ninety-nine 
women and twenty-seven men) with surgical 
treatment in 119 cases and a mortality of 
56 per cent. 

From a study of the literature (about 200 
reported cases) it appears that the “idiopathic 
dilatation of the common duct” or “choledo- 
chal cyst” or “‘megacholedochus” must be 
considered a congenital anomaly. It affects 
women about three times more frequently than 
men. No other associated anomalies were 
reported except by Swarthley and Weeder,**® 
a case of double common bile duct in conjunc- 
tion with a choledochal cyst. This case may add 
further proof in favor of an embryonic deviation 
of obscure genesis. Deficiency in nervous intra- 
mural elements so far has not been demon- 
strated, as in cases with megacolon, but might 
be suspected. 

A few asymptomatic cases were diagnosed 
at autopsy, and only a very small number 
could be visualized by cholecystogram.’?* As 
a rule, x-ray offers only indirect diagnostic 


signs with the displacement of the neighboring 
duodenum.'! The cystic dilatation varies from 
the size of a plum to a content of about 5 L. 
Therefore, these cysts may imitate almost any 
intra-abdominal cystic tumor in the right upper 
abdomen, especially in absence of jaundice. Ac- 
curate diagnosis is rarely made prior to surgical 
exploration. Traumatic rupture of the cyst 
occurred in two cases.** 

It is evident that cysts of the head of the 
pancreas must be differentiated because of 
their similar location.'* Some forms of retro- 
peritoneal cystic adenomas, which are thought 
to be remnants of the primary urogenital sys- 
tem,'*-!2 also enter into diagnostic considera- 
tion. The choledochal cyst of a certain size, 
however, tends to displace the upper third of 
the duodenum medially, whereas pancreatic 
cysts are apt to enlarge the duodenal curvature. 

The usual history is a course of recurrent 
episodes of right hypogastric pains followed by 
mild attacks of jaundice dating back to child- 
hood. In this connection a palpable tumor in 
the right upper abdomen may lead to a tenta- 
tive diagnosis. 

Case 1. The patient was a twenty-nine 
year old white woman. The family history was 
free of gallbladder disease. The patient had 
been married for thirteen years and had six 
healthy children. Besides the usual childhood 
diseases, she had had pneumonia at the age of 
seven and scarlet fever at the age of ten. 
When the patient was six she had been very sick 
with “‘yellow jaundice” (illness of six weeks’ 
duration suspected as “ptomaine poisoning”’). 

The first attack of “gallbladder colic” oc- 
curred during her fifth pregnancy in July, 1950, 
(fourteen years after jaundice in childhood) 
and she was hospitalized for four weeks. Faint 
icterus of the scleras was present. The second 
mild attack occurred in May, 1952, and lasted 
only a few days. The third attack, which was 
severe, occurred on September 6, 1952, during 
the third month of her sixth pregnancy. Ab- 
dominal pains required morphine for relief. 


* Present address: Surgical Department, Hartford Hospital, Hartford, Connecticut. 
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cent); white blood count, 12,900; neutrophils, 


Fic. 1. Preoperative x-ray, oblique picture. Upper 
portion of the duodenum shifted forward from 
external retroperitoneal pressure causing partial 
obstruction of the duodenum and vomiting. 


Gastrointestinal series were reported as nega- 
tive. A cholecystogram failed to visualize the 
gallbladder. 

The patient was admitted to the hospital on 
November 18, 1953. She had felt well until the 
morning of admission. She admitted that she 
had eaten fried bacon the night before. Acute 
upper abdominal pains set in at the right 
upper quadrant and in the epigastrium, asso- 
ciated with vomiting of greenish fluid material. 
The pains radiated to the back in the lumbar 
region, becoming more severe in the afternoon. 
There was some relief in the sitting position. 
The abdomen was soft except for some slight 
muscle spasm in the right upper hypogastrium. 
No mass or gallbladder was palpable. There 
was some rebound tenderness in the right ab- 
domen. Peristalsis was sluggish. 

Temperature was 100°F., pulse 80. Blood 
values: cardiolipin, negative; cholesterol esters, 
188 mg.; ratio of free cholesterol esters, 74 per 
cent; cholesterol, 256; serum bilirubin, 0.96; 
icteric index, 17; serum amylase, 115 units 
(which ruled out pancreatitis). Red blood count 
was 3,860,000; hemoglobin, 12 gm. (72 per 
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81; lymphocytes, 17; monocytes, 1; eosino- 
phils, 1. Urine: bile, negative; benzidine, nega- 
tive; acetone, positive; sugar and albumin, 
negative. The case was diagnosed as acute 
cholecystitis with attacks from suspected im- 
pacted cystic duct stone. 

During the first few hours the pains returned 
intermittently. Later they became continuous 
with complaints of increasing dull aches in the 
right upper lumbar region and occasional pain 
in the higher right back. Morphine injections 
gave short-lasting relief followed by exacerba- 
tions and vomiting. After twenty-four hours 
the pains were less acute but steady and moved 
more to the right lower quadrant. The tempera- 
ture spiked to 102°F. the following evening and 
the white blood count rose to 20,000. There 
was increasing tenderness in the right supra- 
inguinal and lumbar region. Rectovaginal 
examination revealed exquisite tenderness on 
the right side. Emergency right-sided lower 
pararectal exploratory laparotomy was per- 
formed during the night under the assumption 
of atypical retrocecal appendicitis. At operation 
the main pathologic feature was an excessive 
amount (about 2 L. removed by suction aspira- 
tion) of yellowish clear peritoneal exudate 
which appeared a dark brown in the right 
lateral paracolic gutter (found sterile on bac- 
teriologic examination). The appendix was 
normal and was not removed in order to avoid 
secondary infection of the exudate. The pre- 
vious diagnosis of acute cholecystitis was con- 
firmed although an enlarged gallbladder was 
not palpated during the operation. No further 
operative procedure appeared advisable during 
this midnight operation. Two Penrose drains 
inserted intraperitoneally secured free drainage 
of the exudate. The original intravenous terra- 
mycin treatment was continued with intrave- 
nous infusions. The patient recovered quickly, 
the temperature decreased to normal within 
four days, and the patient was discharged on 
the sixth postoperative day. The day after 
the operation, the icteric index was 17, serum 
amylase 55 units, serum bilirubin 0.96 mg. 
There never was a trace of jaundice or dis- 
coloration of the feces nor bile contents in the 
urine. The patient was advised to maintain a 
fat-free diet and was rescheduled for selective 
interval cholecystectomy after the Christmas 
holidays. 

The patient returned to the hospital on 
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December 13, 1953, ahead of the scheduled 
time, because of continuous discomfort and 
pain in the right upper abdomen and in the 
upper right lumbar region. A repeat cholecysto- 
gram did not visualize the gallbladder; no 
concrements were ever visible. Gastrointestinal 


FoRAMEN 
OF Winslow 


Fic. 2. Presentation of the choledochal cyst during 
operation: posterior peritoneum incised, cyst punc- 
tured through a purse-string suture, bile aspirated. 


series revealed only an external pressure to the 
middle duodenum. (Fig. 1.) The gallbladder 
was never palpable nor was there icterus pres- 
ent. During the interval since the last hos- 
pitalization, intolerance of food had became 
almost continuous and the patient was able to 
retain only small amounts of soup prior to 
admission. On the evening of December 12th 
another rather severe attack of colicky pains 
occurred. Temperature was 98.3°F.; pulse, 70; 
respiration, 16; blood pressure, 110/60; urine, 
negative. Blood: amylase, 60 units; white blood 
count, 8,650; neutrophils, 49; lymphocytes, 44; 
monocytes, 1; eosinophils, 6. Red blood count, 
4,470,000; hemoglobin, 12 gm. (72 per cent); 
sedimentation rate, 16 mm./first hour. The 
abdomen appeared soft; there was only mini- 
mal tenderness in the right upper quadrant on 
deep manual impression. No mass was palpable 
and no muscle guarding was present. 
Approach was made through an upper right 
longitudinal paramedian incision. On explora- 
tion a grapefruit-sized, tensely cystic mass was 
found lateral to the duodenum covered by the 
posterior peritoneum. (Fig. 2.) The gallbladder 
was normal in size and appearance and did not 
contain concrements on palpation. Its walls 
felt slightly thickened. The nature of the cyst 


and its location was puzzling in connection 
with the clinical picture of almost typical 
cholelithiasis. The cyst was punctured through 
a purse-string suture and a total of 300 cc. of 
dark brown, greerish bile was removed by 
suction. This established the diagnosis of a 


Fic. 3. Cystoduodenal anastomosis: mushroom drain 
introduced into the fundus of the gallbladder (two 
inverting purse-string sutures) as security measure. 


bile duct cyst and determined the further 
operative procedure. The cyst was completely 
freed from the overlaying lateral border of the 
duodenum which was partially retracted me- 
dially. It ended in a small neck just distally 
to the junction of the cystic duct into the 
choledochus. A finger could be passed proxi- 
mally after removal of about eight facetted 
concrements of gravel (size 4 to 6 mm. in 
diameter). The distal canal could not be 
entered. With a finger introduced through the 
foramen of Winslow, no concrements were 
palpated within the gastrohepatic ligament. 
The liver and pancreas as well as the omentum 
did not show significant alteration besides a 
small fibrous adhesion of the omentum to the 
region of the cyst. A large anastomosis (about 
5 cm. in length) was performed between the 
choledochal cyst and the lateral part of the 
descending duodenum. (Fig. 3.) During this 
procedure the lumen of the duodenum was 
inspected through the longitudinal incision and 
no anomaly recognized at the region of the 
papilla of Vater. A cholecystostomy was estab- 
lished with a mushroom catheter and a Penrose 
drain was inserted into the hepaticoduodenal 
region. The patient was in mild shock at the 
end of the operation (blood pressure, 90/60; 
pulse, 110) but recovered completely within 
a few hours with one transfusion and con- 
tinued intravenous infusions. 
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Fic. 4. Postoperative picture: lipiodol filling through 
the cholecystostomy catheter, small gallbladder and 
thin cholecystic duct visualized joining the still large 
choledochal cyst. No common duct was visualized 
outside the cyst. 


There was an average bile flow of about 
400 to 500 cc. during the first two postopera- 
tive days through the cholecystostomy drain; 
later only a minimal amount passed through 
the drain. The patient complained postopera- 
tively for the first time about clearly localized 
right shoulder pains projected into the right 
trapezius muscle above the shoulder. Intes- 
tinal activity was normal after four days, and 
the patient was discharged on the tenth post- 
operative day. 

On the seventh postoperative day (diodrast®) 
and on the ninth postoperative day (lipiodol) 
direct cholangiograms showed free passage of 
the contrast media through the small gall- 
bladder and a thin cystic duct into a still larger 
choledochal cyst with a free flow through the 
anastomosis into the duodenum. (Fig. 4.) A 
choledochus has never been visualized besides 
the cystic dilatation. The mushroom catheter 
was removed from the cholecystostomy on the 
ninth postoperative day. On the third post- 
operative day the icteric index was 8.3 U. and 
the serum bilirubin 0.46 mg. The patient 
suffered from a dull heavy ache in the right 


subcostal lumbar region with decreasing inten- 
sity and felt perfectly well afterwards. 

Histologically, the wall of the gallbladder 
showed infiltration by lymphocytes. The 
specimen from the choledochal cyst consisted 
of a thin-walled fibrous structure having no 
identifiable epithelial lining; some _ elastic 
fibers, however, were present in the wall. The 
omentum was infiltrated by masses of inflam- 
matory cells, many of which were fat-laden 
macrophages. 

As to the operative treatment in cases of 
choledochal cysts, there is an almost unanimous 
consent for a one-stage cysto-enteroanastomo- 
sis. The statistics published by Ladd and Gross 
practically exclude any other procedure in the 
light of the collected operative results in differ- 
ent procedures. Drainage of the choledochal 
cyst resulted in death in fifteen of sixteen cases, 
and primary drainage with secondary anasto- 
mosis had a mortality in half of ten cases. 
On the other hand, choledochoenterostomy was 
credited only with one death of eight cases. 

The most convenient and logical enteroa- 
nastomosis consists in a cystoduodenostomy, 
which restores an almost physiologic junction 
for the bile flow to its natural outlet in the 
intestines. In some childhood cases, however, 
practical technical considerations may lead to 
a cystogastroanastomosis.'4 One unfavorable 
case of a five months old child is reported by 
Bernheim et al. In this case, a secondary 
external obstruction occurred a few days after 
cystogastroanastomosis due to a valve com- 
pression through the filled cyst. Some authors 
favor a Y-jejunal anastomosis in order to 
eliminate the possibility of ascending cholangi- 
tis.'*-!9 Cachin® added gastroenterostomy to 
cystoduodenostomy in order to detour the 
gastric contents from the duodenal anastomosis. 
In large cysts in adults, as in our case, direct 
cystoduodenal anastomosis appears as an easy 
technical procedure of choice. 


MIGRATION OF GALLSTONES 


Migration of gallstones through a perforated 
gallbladder fundus into intestines is not too 
uncommon. A case of an incorporated gallstone 
within the wall of the stomach, causing 
symptoms of pyloric stenosis, is reported by 
Konuralp. Another similar case with location 
of the stone within the duodenal submucosa is 
described by Makkas. Perforations into hollow 
organs are most often followed by internal 
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Fic. 5. Oblique view: barium contrast filling of the 
stomach. Ovular shadow (migrated gallstone) pro- 
jected behind the stomach. 


biliary fistulas. Even in remote places such as 
the renal pelvis, the urinary bladder or the 
pleural cavity such migrated stones were found. 
Wakefield reported 176 collected cases of 
perforations, of which 152 found their way into 
the gastrointestinal tract and twenty-five into 
the abdominal cavity. As would be expected, 
perforations into the free peritoneal cavity 
have a rather high mortality, especially when 
acute cholecystitis leads to perforation. 

Our case did not offer any surprise for the 
migratory urge of gallstones but nevertheless 
presented a short-lasting and interesting puzzle 
on the first x-ray flat plate. A dense, opaque, 
ovular, well defined shadow within the left 
upper abdomen with co-existing visualized 
gallstones at their normal location in the gall- 
bladder region without a related history of 
disease is diagnostically a rather unusual 
finding. (Fig. 5.) 

Case ul. A sixty-seven year old woman, 
mother of ten children, was admitted to the 
hospital because of recurrent fainting spells of 
six weeks’ duration and mild left upper ab- 
dominal discomfort of three months’ duration. 
On occasions the patient lost consciousness for 
a short time, but six weeks previous she had 
been unconscious for about two hours. Blood 
pressure then was 220/150. Abdominal com- 
plaints were chronic obstipation and left upper 
abdominal pains with occasional pains in the 
left suprainguinal region. The patient explained 


Ally 
Fic. 6. Ovular shadow projected into the left para- 
vertebral region at the level of the third lumbar 
vertebra (migrated gallstone). Irregular shadow to 
the right of L-4 (gallstones within the gallbladder). 


that about five months previously she had 
experienced a dull and burning pain in her 
right upper abdomen. About two or three 
months previously it seemed that this pain had 
crossed the midline to the left where’ it per- 
sisted with irradiation into the left lower 
abdomen. 

For two months prior to admission weight 
loss and anorexia had been noticed. The pa- 
tient did not appear chronically ill. Blood pres- 
sure on admission was 156/50. 

On physical examination no abnormality 
was found except the expected changes corre- 
sponding to the age of the patient, such as 
arteriolar narrowing on fundoscopy. An upper 
abdominal malignancy was suspected and the 
fainting episodes related to a hypertension 
encephalopathy or to an Adams-Stokes syn- 
drome. Abdominal examination revealed a 
somewhat enlarged liver and a deep tenderness 
in the left upper abdomen. The abdominal 
walls were flaccid and no intra-abdominal mass 
was palpable. Abdominal discomfort was said 
to occur usually after meals, most often located 
within the left mid-abdomen. Obstipation of 
many years’ duration did not have any relation 
to the more recent complaints. Feces were 
negative for occult blood. All blood and urine 
examinations were within normal limits. X-rays 
of the chest revealed clear lung fields except 
for an old calcified Ghon complex in the right 
middle field. 
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Flat plate of the abdomen revealed an ovular 
shadow within the upper left abdomen in the 
paravertebral region and an irregular opacity 
in the region of the gallbladder, suggesting a 
calcified wall of the gallbladder containing 
biliary concrements. Barium enema, intra- 


Fic. 7. Removal of the migrated gallstone through 
the incision in the lesser omentum. 


venous pyelogram and barium gastrointestinal 
series clearly located the shadow outside the 
urinary tract and behind the stomach. (Fig. 6.) 
In relation to the findings of gallstones within 
the gallbladder, the nearest diagnostic con- 
clusion was the assumption of a migrated 
gallstone. The location of the pains closely 
corresponded to the site of this concrement. 

Operation was performed on April 16, 1952. 
Approach was made through a right upper 
paramedian incision. Dense fibrous adhesions 
between the omentum, the liver margin and the 
gallbladder fundus were found and freed. On 
palpation, the gallbladder contained one large 
irregular concrement besides a number of small 
stones. Cholecystectomy was performed. A 
probe introduced through the cystic stump 
passed into the duodenum. 

A hard body was felt above the transverse 
colon behind the greater curvature of the 
stomach. The left index finger introduced 
though the foramen of Winslow was able to 
free the round gallstone from some slight 
fibrous encapsulating adhesions behind the 
stomach. (Fig. 7.) It was delivered through a 
small longitudinal incision of the lesser omen- 
tum. Its surface appeared completely smooth 
and bleached compared to the normally darker 
or browner surface of concrements of the 
gallbladder. An uneventful recovery followed. 


The patient left the hospital on the thirteenth 
postoperative day. She was seen two years 
postoperatively at which time she still com- 
plained about some upper abdominal discom- 
fort and occasional fainting spells. Some of the 
pains might be explained as a post-traumatic 
neuropathy due to fractures of several lower 
left ribs sustained during a previous fainting 
spell. She was active without interruption in 
her small household since the day of discharge 
from the hospital. | 

Histologically, there was marked fibrous 
thickening of the wall of the gallbladder with 
multiple areas of fibrous hyperplasia; scattered 
islands of round cells were found. The muscular 
elements of the gallbladder wall had been 
broken up by the fibrous tissue. At the area 
marked as the suspected site of perforation, 
the wall was noted to be markedly thickened by 
fibrous tissue and throughout this area were 
multiple areas of golden brown pigment. Some 
of these were surrounded by definite foreign 
body giant cells and large cholesterol clefts 
were seen. One area contained calcified pig- 
mented material. 

The reason for the benign course in this 
elderly patient can be explained by a slow 
pressure necrosis at the fundus of the gall- 
bladder over a _ gallstone where ischemic 
changes preceeded and prepared the passage 
of a stone through a necrotizing wall. 


SUMMARY 


Recurrent colicky attacks occurred in a 
twenty-nine year old woman (Case 1) fourteen 
years after a siege of jaundice. Cholelithiasis 
was suspected but not visualized. Because of 
acute right low abdominal and lumbar pains 
emergency exploratory laparotomy was per- 
formed for a suspected atypical retrocecal 
appendix. The appendix was found to be nor- 
mal and the diagnosis of cholecystitis was ac- 
cepted. During the interval operation planned 
for cholecystectomy, a normal gallbladder was 
found. However, a grapefruit-sized retroperi- 
toneal choledochal cyst containing 300 cc. of 
dark bile and a few small concrements was 
a surprise finding. Choledochocystoduodenos- 
tomy was performed and temporary chole- 
cystostomy established. Uneventful recovery 
followed. 

The patient in Case 11, a sixty-seven year old 
woman, was hospitalized for recurrent fainting 
spells and vague left upper abdominal aches 
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and pains in the left suprainguinal region. An 
ovular shadow of about 1 inch in diameter was 
found within the left epigastrium on x-ray 
examination. There was also a calculus visu- 
alized within the gallbladder. The left-sided cal- 
culus was clearly located behind the stomach, 
and diagnosed as a migrated gallstone. Asymp- 
tomatic perforation and migration through the 
foramen of Winslow must have occurred. 
Cholecystectomy was performed and the 
trapped migrated gallstone was removed 
through the incised lesser omentum. 


ADDENDUM 


During a follow-up control of the patient 
with the choledochal cyst we learned that she 
experienced a febrile episode with mild 
jaundice and right upper quadrant pains dur- 
ing her recent sixth pregnancy (more than one 
year after operation). Intravenous biliary tract 
studies were performed but were unobtain- 
able. We assume that ascending cholangitis 
occurred, which raises the question as to the 
advisability of duodenal anastomosis versus a 
Roux-Y intestinal anastomosis. 
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ONGENITAL idiopathic dilatation of the 
common bile duct is a rare but important 
entity in the differential diagnosis of obstruc- 
tive jaundice in infants and children. Following 
its original description by Vater! in 1723, case 
reports appeared sporadically but with increas- 
ing frequency until the year 1928 when Judd 
and Greene? presented the first collective 
review, for which they were able to assemble 
sixty-four cases. Since that time several excel- 
lent reviews have been published, particularly 
those of Zinninger and Cash,’ Shallow, Eger 
and Wagner,*® and finally that of Hertzler 
and Maguire.® The latter report, reviewing the 
literature to September, 1948, brought the 
total of published cases to 192. Subsequent to 
this last review we have been able to collect 
sixteen additional cases’—22 which, together 
with the case which forms the basis of this 
report, bring the total of authenticated cases 
up to the present time to 209. 

It is interesting to note that well over half 
of the reported cases have appeared in the last 
twenty years in the 230 year history of this 
disease, a significant comment on the increasing 
awareness of the existence of this rare syndrome. 


CASE REPORT 


M.N., a two and a half year old female child 
of Oriental Jewish parents, was admitted to 
the Pediatric Service of the Hadassah Univer- 
sity Hospital on February 2, 1953, with a 
diagnosis of infectious hepatitis. 

Precise details as to the onset of the disease 
were difficult to obtain. However, as far as 
could be determined, the child had been well 
until two and a half months prior to admission 
when jaundice developed associated with 
periods in which clay-colored stools and dark 
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urine were noted. There was fairly marked 
anorexia accompanied with some weight loss. 
The past history and family history were 
essentially non-contributory. 

Physical examination revealed a well de- 
veloped child in fair nutritional status appear- 
ing chronically ill. The skin and scleras were 
obviously jaundiced, with evidence of repeated 
scratching. The heart and lungs were normal. 
The liver was enlarged, its lower border ex- 
tending to the umbilicus. The spleen was not 
palpated. 

Laboratory examination revealed erythro- 
cyte and hemoglobin levels within normal 
limits. The bilirubin was 13.9 mg. per cent; 
free cholesterol, 540 mg. per cent; esters, 
615 mg. per cent; thymol turbidity, 5; cephalin 
flocculation, +; van den Bergh’s test, direct 
and indirect, ++; albumin, 4.2; globulin, 2.5. 
Examination of the urine revealed bilirubin 
+ + +and urobilinogen negative. The Mantoux 
1:1000 test was negative. Three days after 
admission the child was removed from the 
hospital against advice. 

On July 6, 1953, five months after the first 
admission, the child was readmitted to the 
Pediatric Service because of weight loss and 
increasing jaundice. In the interval between 
the two admissions the child had been ob- 
served elsewhere, and had had periods of 
remission although never with complete clear- 
ance of the jaundice. Physical examination at 
the present admission revealed a markedly 
debilitated child who was deeply jaundiced. 
There was a mass occupying the entire right 
upper quadrant protruding beneath the lower 
border of the liver. Laboratory studies showed 
no essential deviation from those of the pre- 
vious admission. Cholecystography revealed 
no filling of the gallbladder following intra- 
venous injection of dye, and x-ray films follow- 
ing pneumoperitoneum revealed a mass about 
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15 cm. in diameter lying posterior to a moder- 
ately enlarged gallbladder. (Fig. 1.) 

Because of the fluctuating jaundice and the 
presence of a mass in the right upper quadrant 
a diagnosis of choledochus cyst was made and 
laparotomy advised. 

Exploration was undertaken through a right 
upper rectus incision. The liver was enlarged, 
somewhat nodular and stained a deep green. 
The gallbladder was tense and moderately 
dilated. Occupying the right upper quadrant 
just below the liver was a large thin-walled 
cystic mass approximately 15 cm. in diameter. 
Several hundred milliliters of pure bile were 
aspirated from this structure, following which 
the distended gallbladder completely collapsed. 
The diagnosis of choledochus cyst was thus 
confirmed. Anastomosis was then accomplished 
between the cyst and the first portion of the 
duodenum without difficulty, and the abdomen 
was closed. 

The postoperative course was entirely un- 
eventful. The jaundice gradually receded until 
on the tenth postoperative day it was no 
longer clinically evident. On the twelfth post- 
operative day laboratory examination revealed 
the following: bilirubin, 3.2 mg. per cent; free 
cholesterol, 91 mg. per cent, esters, 217 mg. 
per cent; alkaline phosphatase, 9.4 units; 
thymol turbidity 5.3; cephalin flocculation, o. 
Examination of the urine revealed bilirubin 
negative and urobilinogen normal. The child 
was discharged from the hospital. 

A follow-up study three months after surgery 
showed the child to be essentially well, having 
gained much in weight. Laboratory studies at 
this time revealed the blood bilirubin level 
to be 0.43 mg. per cent; thymol turbidity, 4.0; 
cephalin flocculation, negative; cholesterol, 
160 mg. per cent. Examination of the urine was 
entirely normal. 


DIAGNOSIS 


In the first review of the literature on this 
subject (1928) Judd and Greene? pointed out 
that in the sixty-four cases recorded up to that 
time a correct preoperative diagnosis had been 
made in only one case. By 1943 when Shallow, 
Eger and Wagner‘ presented their review of 
175 cases, a correct preoperative diagnosis had 
been made on fifteen occasions (8.6 per cent). 
Thus diagnostic acumen has closely followed 
the increasing incidence of reported cases. 
At the present time the syndrome has a per- 


Fic. 1. Pneumoperitoneum showing the liver (arrow A), 
transverse section through intestine (arrow B), gall- 
bladder (arrow C) and the cyst (arrow D). 


manent place in the differential diagnosis of 
obstructive jaundice in infants and children, 
particularly when associated with a mass in the 
right upper quadrant. 

It has been widely stated that the triad of 
jaundice, tumor in the right upper quadrant 
and pain is usually diagnostic of choledochus 
cyst. However, these are not always present 
together. Pain is frequently absent, as it was 
in the present case, and the jaundice, which is 
the most constant feature, is usually of a 
fluctuating character which never quite dis- 
appears completely. The onset is rarely an 
acute one, and mild degrees of fluctuating 
jaundice without pain but with varying degrees 
of flatulence may remain unnoticed by the 
parents or the child. Not infrequently periods 
of jaundice which subside after two to four 
weeks are diagnosed as infectious hepatitis 
until their recurring character and the recog- 
nition of a mass in the right upper quadrant 
indicate the probable presence of a choledochus 
cyst. In about 30 per cent of reported cases a 
mass had not been palpated preoperatively. 

The age incidence of this condition varies 
rather widely. However, a careful study of the 
individual history will usually indicate that 
the onset was in the area of two years, fol- 
lowed by a more or less prolonged period of 
exacerbations of fever and jaundice and remis- 
sions. While the mean average age of reported 
cases is fifteen years, it is to be remembered 
that this is extended by three cases in the sixth 
and seventh decades. The majority will appear 
below the age of twenty-five years and fully 
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of the reported cases have occurred in females. 


ETIOLOGY 


The characteristic finding in this syndrome 
is a spheric dilatation of part or all of the com- 
mon bile duct which may rarely include the 
junctions of the cystic and hepatic ducts with 
the common duct. This dilatation may vary 
in size from a few milliliters to one containing 
several liters of bile. The dilatation is a local- 
ized one, limited entirely to the extrahepatic 
system. Thus the condition may be imme- 
diately separated from the purely obstructive 
lesions of the lower common duct. 

Shallow, Eger and Wagner‘ list no less than 
fifteen theories as to the possible etiology of 
the dilatation. These range in concept from 
congenital weakness of the duct wall to partial 
obstruction of the lower portion of the duct 
due to valve formation, congenital stenosis or 
neuromuscular imbalance. This very multi- 
plicity of theories indicates the confusion which 
exists. Today, when congenital megacolon and 
congenital megaloureters are adequately ex- 
plained on the basis of neuromuscular imbal- 
ance due to an absence of ganglion cells in the 
terminal narrowed portion, perhaps the most 
attractive explanation for choledochus cyst is 
one based on a similar theory. As it happens, 
the most accepted method of therapy is one 
which precludes pathologic proof of such a 
background. 


TREATMENT 


Up to the present time no case of cure has 
been reported as a result of non-surgical ther- 
apy. The majority of patients so treated died 
rather early in life, probably as a result of 
biliary cirrhosis.*4 

Early surgical attempts, such as external 
drainage and resection of the cyst with at- 
tempted reconstruction of the duct system, 
resulted in high mortality rates. Although 
successful cases of resection with reconstruction 
have been reported,‘ this procedure would seem 
to be excessively long and arduous both for the 
surgeon and the patient. 

Simple side-to-side anastomosis of the cyst 
to the duodenum is technically easy, has a low 
mortality rate and has given generally good 
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one-third in the first decade. The youngest case 
is that of an eight month stillborn fetus re- 
ported by Heiliger.** Approximately 75 per cent 


results.24 In order to minimize intestinal re- 
gurgitation into the biliary tract a Roux-Y 
type of anastomosis using a defunctionalized 
loop has been recommended. 


COMMENTS 


In contradistinction to many rare lesions 
where diagnosis is often of academic interest 
only, the knowledge of the existence of this 
disease and the ability to suspect it preopera- 
tively and to recognize it at laparotomy is of 
particular clinical importance. Because of the 
uniform development of biliary cirrhosis early 
diagnosis is much to be desired. Where obstruc- 
tion is relieved early in the disease, a high 
degree of reversal of biliary damage may be 
expected. The ability to recognize the condition 
promptly at laparotomy is of special impor- 
tance, as damaging dissection may be done 
and even the entire cyst excised, leaving the 
surgeon the problem of reconstruction with 
minute hepatic ducts lying deep within the 
liver hilus. 

In the absence of a palpable mass in the 
right upper quadrant, preoperative diagnosis 
may be exceptionally difficult. In this group 
x-ray following pneumoperitoneum may be of 
value in determining whether or not such a 
mass is present. While it was not actually 
required for preoperative diagnosis in our case, 
it clearly demonstrated the mass lying posterior 
to the gallbladder. (Fig. 1.) 


SUMMARY 


A case of choledochus cyst in a two and a half 
year old girl, diagnosed preoperatively and 
successfully operated upon, is presented. The 
diagnosis, etiology and treatment are discussed 
and the literature is brought up to date. 


Acknowledgment: We are indebted to Dr. 
Schorr of the Department of Roentgenology 
for his helpful suggestions. 
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meng lymphomatosa is an uncommon thy- 
roid disorder estimated as occurring in 
about 1 per cent or less of all thyroidecto- 
mies.!~4 Despite this infrequency the condition 
has received much attention since its initial 
description by Hashimoto in 1912.5 Whether 
the process represents a degenerative change 
primarily of the thyroid epithelium or a change 
mediated through other endocrine glands such 
as the pituitary, adrenals or gonads remains 
hypothetic. Some have considered the disease 
to represent the end result of thyrotoxicosis®? 
although such a history is lacking in the vast 
majority of accepted cases. It is generally 
however, that struma lympho- 
matosa is a disease sui generis, unrelated to 
Riedel’s struma or other forms of thyroiditis, 
and that the disorder considered as lymphade- 
noid goiter is in truth struma lymphomatosa. 
Certain morphologic features of struma 
lymphomatosa have not been emphasized. 
Although the intense lymphocytic infiltrate ob- 
served in the majority of instances has long 
been considered as its most distinctive morpho- 
logic feature, it appears that this phenomenon 
is of secondary importance to the epithelial 
changes present. The significance of the epi- 
thelial alterations was first emphasized by 
Parmley and Hellwig in 1946'* and later by 
Craig, Spann and Lowbeer.” A review of 
antecedent accounts of the disease either fail 
to mention such a change or incompletely 
describe it. The epithelial cells in struma 
lymphomatosa appear swollen with a granular 
oxyphilic cytoplasm when stained with acid 
dyes such as eosin. This change is diffuse 
throughout the gland and results in acini with 
indistinct, small or slit-like lumens. Squamous 
metaplasia also has been described. When 
present, the intrafollicular colloid is for the 
most part dense, reacting vigorously with both 
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acid and basic dyes.'* Fibrosis is variable. It is 
germane to note that a few cases have been 
observed in which a lymphocytic infiltrate has 
been lacking and the stroma is markedly re- 
placed by connective tissue surrounding acini 
whose epithelial cells possess granular, oxy- 
philic cytoplasms." Few follicles possessing 
neutrophilic cuboidal epithelium remain. It is 
this diffuse epithelial change which principally 
distinguishes struma lymphomatosa from other 
thyroid states demonstrating marked lympho- 
cytic infiltration, i.e., Graves’ disease, subacute 
thyroiditis, lymphocytic thyroiditis and physi- 
ologic hyperplasia which may on occasion be 
accompanied with marked lymphoid hyper- 
plasia. The lack of recognition of the epithelial 
changes has undoubtedly resulted in the er- 
roneous inclusion of other thyroid disorders into 
the group of struma lymphomatosa. 

The clinical features of goiter, compression 
phenomena, hypometabolism and arrest of the 
process after irradiation with resultant myx- 
edema in the majority of cases is well recog- 
nized. Classically the disorder is described as 
occurring “almost 100 per cent”’ in the female. 
There appear to be only nine cases which can 
be unequivocally accepted as struma lympho- 
matosa in the male. An additional ten cases 
are probably examples of this disease in the 
male, but specific mention of their features in 
reported series is not made. This estimate is 
similar to that noted by Blake and Sturgeon," 
who reviewed the subject up to 1953 and found 
only nine acceptable cases of struma lympho- 
matosa in the male. 

The purpose of this report of two cases of 
struma lymphomatosa in males is to call 
attention to its occurrence in this sex as well 
as to report the results of radioactive iodine 
uptake and protein-bound iodine determina- 
tions done in these patients. Re-emphasis of 
the morphologic features in this disorder and 


comments concerning pathogenesis shall also 
be made. 
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CASE REPORTS 


Case. A fifty-six year old white man was 
admitted to the hospital because of “harshness 
of his voice,”’ swelling of his neck and shortness 
of breath. The former symptoms had been 
present for four months prior to admission but 
the shortness of breath had been present for 
one year. This had been progressive and was 
most noticeable when he was walking uphill. 
He believed his skin was drier than usual but 
gave no indication of being intolerant to heat 
or cold. Swelling of the left eyelid had been 
noticed one week prior to admission. His pre- 
vious medical history was not contributory 
although it was noted that palpation of the 
neck failed to reveal thyroid enlargement 
eleven years before when he was hospitalized 
for a herniorrhaphy. Physical examination 
revealed an obese white man who did not 
appear to be acutely ill. The blood pressure 
was 180/100 and pulse 60 per minute. There 
was a soft, diffuse enlargement of the thyroid 
gland without nodularity. Tracheal displace- 
ment was not observed. Slight pretibial edema 
was present. The white blood count, red blood 
count and hemoglobin were within normal 
limits. The differential blood count showed 
76 per cent polymorphonuclear leukocytes, 
20 per cent lymphocytes, 2 per cent eosinophils 
and 2 per cent monocytes. The fasting blood 
sugar was 95 mg. per cent, non-protein nitrogen 
33 mg. per cent, serum calcium 11.5 mg., serum 
phosphorous 4.1 mg., serum protein 8.3 with 
an A/G ratio of 4.6:3.7, serum cholesterol 
330 mg. per cent. A protein-bound iodine 
(PBI) estimation” was 2.7 gamma per cent. 
Basal metabolic rates were —20 and —26 per 
cent. The patient’s entire course in the hospital 
was afebrile. Before surgical exploration he was 
placed on thyroid extract and the basal 
metabolic rate increased to -—1 per cent. 
Subtotal thyroidectomy was performed. Fol- 
lowing operation the basal metabolic rate was 
—36 per cent and he was placed on thyroid 
extract, 14 gr. three times a day. Subjectively 
he improved and there was a decrease in the 
size of his eyelids. Examination one year fol- 
lowing surgery revealed a basal metabolic rate 
which was —23 per cent. The dosage of thyroid 
extract was increased to 1 gr. three times a day. 
A final basal metabolic rate taken about two 
years after surgery was —4 per cent and the 
patient was asymptomatic. 

Case u. A thirty year old white man was 


admitted to the hospital complaining of a 
progressive change in the size of his neck, asso- 
ciated with difficulty in swallowing. An en- 
larged thyroid gland had been found at a 
routine medical examination for employment. 
Physical examination revealed a well developed, 
well nourished and not acutely ill man. The 
blood pressure was 130/80 and pulse 76 per 
minute. A bilaterally enlarged, firm, nodular 
mass was noted in the area of his thyroid 
gland, which moved with deglutition. Serum 
cholesterol was 185 mg. per cent and cholesterol 
esters 158 mg. per cent. A 50 me. oral tracer 
dose of I-131 was given and 43 per cent was 
retained in his thyroid as estimated by direct 
count over the thyroid gland. Protein-bound 
iodine (PBI)'® was 0.038 gamma per cent. A 
left subtotal thyroidectomy was performed. 
Two months following operation the patient 
complained of weakness, sluggishness and 
swelling of his face. He was given thyroid 
extract, 1 gr. daily. Six months later he was 
readmitted to the hospital. It was apparent 
that the dose of thyroid extract given was 
inadequate in controlling the symptoms of 
myxedema. The pulse was 60 per minute and 
blood pressure 130/70. Cholesterol was 170 mg. 
per cent and basal metabolic rate —1 per cent. 
Blood calcium was 9.67 mg. %, blood phospho- 
rous 7.38 mg. %. Blood protein-bound iodine 
was 2.3 gamma per cent. The thyroid extract 
was increased to 2 gr. daily. The patient’s 
last hospitalization was six months later, at 
which time he stated that he had not been 
taking his thyroid pills for a month and that 
he had felt none the worse for their omission. 
His basal metabolic rate was —19 per cent and 
serum cholesterol 291 mg. per cent. Thyroid 
extract was again prescribed and the patient 
was referred to his family physician for future 
treatment. Since resuming thyroid extract 
therapy he has remained asymptomatic. 


PATHOLOGIC FINDINGS 


Gross Examination. In Case 1 the specimen 
of thyroid consisted of the left lobe and isthmus, 
together measuring 11 by 7 by 2 cm. The outer 
surface of the gland was finely bosselated, 
yellowish tan and covered with a tnin trans- 
parent capsule. The cut surface revealed 
distinct lobules of yellow-tan tissue varying 
in size from 0.2 to 0.5 cm. separated by connec- 
tive tissue septa of varying thickness. Only 
the left lobe was removed from Case 1. This 
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Ar 
Fics. 1 and 2. Photomicrographs of thyroids from Cases 1 and 11. The epithelial cells are swollen, granular, oxyphilic 


and arranged in clusters as well as acini. Colloid, when present, is dense. Lymphocytic infiltrate also present. 
Original magnification, X 150. 


Fic. 3. Stromal lymph follicle formation with germinal center is evident. Dense fibrosis also observed in the stroma 


is present at the right. Original magnification, X 150. 


Fic. 4. Photomicrograph revealing intrafollicular giant cells of foreign body type. Original magnification, X 225. 


measured g by 5 by 2 cm. Its outer and cut 
surfaces were similar to that removed in the 
previous case. 

Microscopic Examination. Multiple sections 
taken from both specimens were similar. There 
was marked distortion of all thyroid. plates 
with evident lobulation of the parenchyma due 
to fibrosis of varying degree. For the most part 
this latter was quite acellular. The lobules 
were formed by acini, clusters and sheets of 
swollen epithelial cells. (Figs. 1 andj 2.) Their 
cytoplasms were oxyphilic and finely granular 
when stained with hematoxylin and eosin. Cell 
nuclei were for the most part vesicular, round 


and uniform. However, on occasion nuclear 
hyperchromatism and moderate pleomorphism 
were noted. Mitoses were not observed. This 
epithelial change was found in almost all 
areas with only a rare, normal-appearing acinus 
remaining. In addition, a marked lymphocytic 
infiltrate with lymph follicle formation was 
noted. (Fig. 3.) Germinal centers were fre- 
quently large. Occasional plasma cells were 
also observed. This lymphocytic and plasma 
cell infiltrate was present in the fibrous septa 
as well as among the epithelial components. 
Intrafollicular colloid, when present, was dense 
and stained intensely with eosin. Occasional 
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foreign body giant cells and histiocytes were 
noted within the acinar lumens and in the 
adjacent stroma. (Fig. 4.) Sections taken 
through the capsule failed to reveal permeation 
of this structure by the inflammatory infiltrate. 
A rare nodule formed of anastomosing cords 
and strands of oxyphilic epithelium was also 
observed in Case 1. This was surrounded in 
part by a delicate capsule of connective tissue. 


COMMENT 


The cases presented depict distinctive mor- 
phologic and clinical features of struma lym- 
phomatosa. Present were diffuse epithelial 
oxyphilia with narrowing and obliteration of 
many thyroid acini and a pronounced lympho- 
cytic infiltration accompanied with varying 
degrees of stromal fibrosis. The nature of the 
epithelial oxyphilia in struma lymphomatosa 
has not been adequately explained although 
such cells have been considered by most writers 
as being degenerative or atrophic.'*° The 
giant cell reaction noted in these cases, how- 
ever, is unusual. Most of the authentic exam- 
ples of struma lymphomatosa have not ex- 
hibited such a cellular response although a 
histiocytic response to colloid has been men- 
tioned.'® Giant cells were present in the case 
of Hashimoto’s disease in the man reported on 
by Schilling; Joll' indicated that these cells 
might be observed in struma lymphomatosa, 
although he did not indicate if they were noted 
in his examples of struma lymphomatosa in 
the male. Whether giant cells are noted ex- 
clusively in examples of struma lymphomatosa 
in the male cannot be stated with certainty. 
Nevertheless, they have been observed in our 
two cases and the one cited previously, ac- 
counting for about one-third of the cases of 
this disease in the male. Their presence sug- 
gests excessive or abnormal pituitary function. 
Support for this is offered by the excellent 
electron microscopic studies of colloidophagy 
by Chesky, Dreese and Hellwig”! in which 
they believed a histiocytic and giant cell 
response in the thyroid resulted from alteration 
in colloid structure due to excessive thyroid- 
stimulating hormone. Struma lymphomatosa 
has been produced experimentally by pro- 
longed administration of thiouracil in the rat.?? 
The effect of this agent on the thyroid is pro- 
duced by a blockade of thyroid hormone and 
derangement of counterbalance in the thyroid- 
pituitary cycle with resultant increase in TSH 
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secretion. Yet these changes have not been 
observed with the administration of pure 
TSH,** implying that if the pituitary were an 
important factor in the causation of this disease 
other factors than TSH in pituitary secretion 
may play a significant role. The absence of 
giant cells in the vast majority of cases indi- 
cates, at least from a morphologic standpoint, 
that the pituitary influence may not be quali- 
tatively or quantitatively constant in all cases 
of struma lymphomatosa or perhaps is of 
secondary importance as stated by Statland 
et al.4 The presence of struma lymphomatosa 
in the male obviously necessitates an expansion 
of the concept of ovarian hypofunction as a 
contributing factor to one of hypogonadism. 
Evidence that abnormalities of gonadal func- 
tion are significant in all cases is not apparent. 

Previous reports of protein-bound iodine 
(PBI) determinations in struma lymphomatosa 
have been scanty. Statland and associates‘ re- 
ported a lowered value in one patient and a low 
normal and normal value in two additional 
cases in which this test was performed. In one 
of our cases this determination was decidedly 
decreased (0.038 gamma per cent) and the 
other might be considered low normal. Such 
values undoubtedly reflect the hypometabolic 
state exhibited by these patients. The elevation 
to a normal range in one case following thyroid 
extract treatment appears to be a reflection of 
this therapy since thyroid function is appar- 
ently not restored by thyroidectomy or irradia- 
tion. On the contrary, hypometabolism and 
myxedema ensue in the vast majority of 
patients following such therapy.‘ 4 It is inter- 
esting to note that in those few instances of 
struma lymphomatosa observed over long 
periods of time in which a decrease in size of 
the thyroid gland has occurred, the morpho- 
logic picture has not changed,‘ indicating 
either an irreversible process or the persistence 
of the etiologic factor. 

The I-131 uptake by the thyroid gland as 
measured by the gamma activity over the 
gland at twenty-four hours has been reported 
as being low normal or normal in seven cases 
by Statland and associates,‘ and normal in 
those cases in which this test was performed 
in the series reported by Furr and Crile.* In 
one of the cases in our report the result of this 
test is considered to be high normal or slightly 
elevated. These values are apparently higher 
than those observed in hypothyroidism as 
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cited by Sunderman and Sunderman.” The 
results of the few studies of protein-bound 
iodine in struma lymphomatosa suggest that 
the metabolism of iodine by the thyroid gland 
in struma lymphomatosa is normal or perhaps 
slightly accelerated. In the case of struma 
lymphomatosa recorded by Dempsey, Dins- 
more and Hazard” a microradioautograph of 
the thyroid performed after a tracer dose of 
I-131 revealed activity only in those follicles 
of normal appearance, yet normal follicular 
epithelium was practically non-existent in both 
of our cases. The result in our case suggests 
that struma lymphomatosa differs from other 
hypothyroid conditions in that the thyroid 
gland is able to utilize iodine in the synthesis 
of thyroid hormone but fails in its release as 
reflected by decreased protein-bound iodine, 
basal metabolic rate and high cholesterol 
values. This concept conforms to the histo- 
chemical studies on thyroid colloid in struma 
lymphomatosa.'® Further radioactive iodine 
uptake studies are indicated in this disease, 
for its value as a diagnostic tool in the differ- 
entiation of struma lymphomatosa from other 
hypothyroid induced states as well as an 
understanding of the nature of the process is 
obvious. 


SUMMARY 


Two cases of struma lymphomatosa in the 
male are presented. The literature has been 
reviewed, with only nine acceptable cases being 
found prior to this report. The morphologic 
features, particularly that of diffuse epithelial 
oxyphilia, are stressed. The occurrence of 
occasional giant cells is atypical of this disease. 
However, its occurrence in one other case in 
the male has been noted. The relation of these 
cells to the pathogenesis of the disease is 
briefly discussed. 

The protein-bound iodine in these cases was 
either markedly decreased or considered to be 
low normal. These values undoubtedly reflect 
the hypothyroid state encountered in these 
patients. On the other hand, the radioactive 
iodine uptake in the gland in one of our two 
cases was considered as slightly elevated or 
high normal. This value, as well as normal or 
low normal uptake values reported by others, is 
different from that cited as occurring in 
hypothyroidism apparently without struma 
lymphomatosa. This would suggest that the 
defect in struma lymphomatosa resides in the 
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ability to secrete thyroid hormone rather than 
in its synthesis. This test, if further investi- 
gated in patients with struma lymphomatosa, 
might be found to be of diagnostic value in 
differentiating this disorder from other hypo- 
thyroid states as well as offering insight into 
its true nature. 
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Volvulus of the Cecum 


JEROME J. WEINER, M.D., New York, New York 


oLvuLus of the cecum is seldom considered 

in the differential diagnosis of right-sided 
pain. Many of the recorded cases of acute 
volvulus of the cecum indicate that 21 per cent 
of the patients with this condition had under- 
gone previous surgery. The lesion presents a 
bizarre symptomatology and there is no definite 
pattern or signs or symptoms which can aid in 
arriving at a clinical preoperative diagnosis of 
this condition. X-rays, and chiefly barium 
enema of the colon, are the decisive factors in 
establishing the diagnosis of cecal volvulus. 
Since the mortality rate is well above 50 per 
cent, the importance of early diagnosis of this 
lesion cannot be overemphasized. 

Burbank and Ryan! enumerated six criteria 
whereby early diagnosis of cecal volvulus could 
be made on the x-ray films. These are as fol- 
lows: (a) great distention of the cecum which 
is ectopically placed, located frequently in the 
left upper quadrant; (b) distended loops of 
small bowel located to the right of the cecum; 
(c) visualization of the ileocecal valve to the 
right of the cecum when the cecum is outlined 
by gas; (d) mucosal folds at the point of ob- 
struction may be outlined by gas and assume a 
spiral contour; (e) evidence of obstruction of 
the small intestine; (f) presence of a single fluid 
level in the cecum. 

Faltin® divided cecal volvulus into two 
varieties, saccular and tubular. The saccular 
type gives rise to symptoms characteristic of 
an obstructive lesion, while the tubular type 
gives rise to signs and symptoms of strangula- 
tion. The lesion may be either acute or remit- 
tent and can assume either clockwise or coun- 
terclockwise rotation. The torsion can be 
complete (360 degrees) or partial (180 degrees). 

Dahl? noted that when the cecum was found 
greatly enlarged with slight displacement, 
volvulus of the saccular type should be con- 
sidered. If the cecum is dislocated considerably 
on the x-ray film and there is a large collection 
of small intestinal coils, volvulus of the tubular 


type should be considered. Dahl also indicated 
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that when the barium extends into the torsion, 
one can determine the direction of the twist. 
If the roentgenogram reveals the small intes- 
tines lying lateral to the cecum with a clock- 
wise rotation, the turn is one of 180 degrees; if 
the cecum lies lateral to the coils of the small 
intestine, the torsion is 360 degrees. Survey 
films in the prone and upright positions are of 
some aid in the diagnosis of cecal volvulus, but 
as a rule the barium enema establishes the 
diagnosis. 

Presented herein is a case of acute saccular 
volvulus of the cecum with a clockwise twist of 
360 degrees. The x-ray findings verified points 
a, d, e and f of Ryan and Burbank, and cor- 
roborated the contentions of Dahl. 


CASE REPORT 


A. R., a seventy-seven year old white woman, 
was admitted to the hospital one week after 
the onset of symptoms. Her chief complaint 
was intermittent cramp-like pains in the upper 
abdomen associated with nausea and vomiting 
and obstipation. The pains would recur at 
intervals of fifteen to thirty minutes at the 
onset, and subsequently increased in frequency 
and intensity until they remained constant. 
Backache was associated with the pains. The 
patient was given cathartics and enemas at 
home, with no relief. She had had no bowel 
movement and had not expelled any flatus in 
the past four days. She had undergone thirteen 
previous surgical procedures. All of the opera- 
tions had been performed for lesions involving 
the right upper and lower quadrants. The first 
operative procedure was for an appendiceal 
abscess followed by cholecystectomy; subse- 
quent operations were for right inguinal hernia, 
right salpingo-oophoritis, lysis of adhesions, 
umbilical hernia, incisional hernia, etc. 

Physical examination revealed an acutely ill 
woman who appeared markedly dehydrated 
on admission. Heart sounds were of poor qual- 
ity and distant. Moist rales were heard at both 
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Volvulus of Cecum 


Fic. 1. Prone film showing large dilated cecum; large 
dilated gas-filled loop of cecum in the left upper 
quadrant. 


bases. The abdomen was distended in the 
epigastrium and left hypochondriac region. 
Visible and palpable peristaltic movements 
were noted in the middle and upper parts of the 
abdomen. There was a tender area to the right 
of the umbilicus but no masses were palpable. 
There was no rigidity. On percussion a tym- 
panitic note was obtained which extended from 
the left hypochondriac region to the mid- 
epigastrium. Dullness was present in both loins. 
The lower abdomen was soft and non-tender. 
Rectal and pelvic examinations showed no 
abnormality. 

A Miller-Abbott tube was inserted imme- 
diately and the patient was taken to the x-ray 
room for roentgen and fluoroscopic studies. A 
prone film (Fig. 1) revealed a large saccular 
organ filled with gas lying in the left upper and 
right lower quadrants of the abdomen. An 
upright film (Fig. 2) revealed a dilated sac 
situated in the left upper quadrant beneath the 
dome of the left diaphragm; there was evidence 
of a single fluid level. The patient was given a 
barium enema. On fluoroscopy the contrast 
media was seen to fill the entire colon; it 
stopped abruptly at the cecum which ap- 
peared to be high in the right upper quadrant 
and out of the pelvis. It was assumed that the 
cecum was held high as a result of adhesions or 


Fic. 2. Upright film showing fluid level in dilated 
gas-filled loop lying below the dome of the diaphragm 
on the left side. 


failure of the cecum to descend in early life. 
The barium could not be forced into the cecum 
and further roentgenograms were taken. A 
prone film (Fig. 3) following barium enema 
showed that the contrast media reached the 
ascending colon, which was slightly medially 
placed. None of the barium entered the 
cecum. On the film the saccular gas pocket was 
seen lying in the background. A right oblique 
film (Fig. 4) showed a beak-like formation at 
the site of the obstruction. An evacuation film 
and barium swallow revealed that the stomach 
was dislocated upward and to the right. The 
Miller-Abbott tube was beyond the duodenum. 
The saccular gas shadow lay up and to the left 
beneath the dome of the diaphragm and 
extended over to the right of the lumbar spines. 
The ascending colon was displaced medially 
and a spiral twist was seen at the site of the 
torsion. 

The patient was taken to the operating room 
and a transverse incision was made just above 
the umbilicus. When the peritoneum was 
opened, serosanguineous fluid escaped from 
the peritoneal cavity. This was evacuated and 
a fluid-filled saccular mass the size of a water- 
melon was delivered en masse through the 
incision. The sac was purplish in color and 
serosal splittings of the cecum were noted 
between the longitudinal bands. The ileum 
was markedly dilated proximal to the volvulus. 
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Fic. 3. Barium enema filled the entire colon and stopped abruptly at the ascending colon. The gas sac (cecum) is 
indicated by the arrows; a Miller-Abbott tube is seen in the stomach which is outlined by a gas pocket. 


Fic. 4. Right oblique film; a beak-like formation is seen at the site of the twist. 


The distal third of the ascending colon was 
involved in the twist. A common mesentery 
connected the small bowel and the cecum. The 
ileum and ascending colon were divided be- 
tween clamps and the mesentery was clamped, 
cut and tied. The mass was removed en toto 
and the ileocolostomy was brought out at the 
outer right angle of the incision. (Fig. 5.) 


COMMENTS 


From a clinical point of view the only diagno- 
sis that can be made in a case of acute cecal 
volvulus is intestinal obstruction. The only 
positive manner of arriving at a correct and 
early diagnosis is by careful roentgenographic 
studies. The barium enema of the colon 
and the evacuation film definitely establish the 
diagnosis. 

The criteria of Ryan and Burbank are illus- 
trated in the following photographs: (a), great 
distention of the cecum which is ectopically 
placed and located in the left upper quadrant, 
Figures 1 and 2; 6, distended loops of small 
bowel located to the right of the cecum, 
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Figure 6; d, mucosal folds at the point of 
obstruction may be outlined by gas and assume 
a spiral contour, Figure 6; e, evidence of 
obstruction of the small intestine, demon- 
strated by marked dilatation of the terminal 
ileum and the haustral markings in Figure 6; 
f, presence of a single fluid level in the cecum, 
Figure 2. 

In studying Figure 6 one can see the terminal 
ileum lying behind the buckled ascending colon 
and to the right of the cecal sac. The site of 
the obstruction is seen by the spiral contour 
formed by the mucosal folds. Barium is ob- 
served in the stomach and the Miller-Abbott 
tube is just beyond the pylorus in the duo- 
denum. This definitely rules out a dilated 
stomach and definitely establishes the diagnosis 
of cecal volvulus. 


CONCLUSION 


Cecal volvulus is a serious condition and 
early diagnosis should help reduce the mortal- 
ity rate. The possibility of this condition 
should be noted in those cases in which there is 
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Volvulus of Cecum 


Fic. 5. Gangrenous cecum, ileum, ascending colon and 
mesentery. 


bizarre symptomatology of abdominal pain 
without definite localization, nausea, vomiting 
and constipation. Physical examination may 
reveal evidence of intestinal obstruction. 

Roentgenologic examination, especially of 
barium enema of the colon, is the decisive 
factor in arriving at a correct diagnosis. It 
demonstrates the obstruction of the ascending 
colon distal to the dilated cecal sac. In these 
cases there are dilated loops of ileum to the 
right of the cecum, and the ectopically placed 
gas sac lies up and to the left of the colon 
beneath the dome of the left diaphragm. The 
spiral torque produced by the mucosal folds 
of the colon and the gas in the cecum indicates 
the site of the obstruction. 

The type of operation necessary depends 
upon the extent of the pathologic process, the 
duration of obstruction, the condition of the 
bowel at the time of laparotomy, and the 
physical condition of the patient. The types of 
operation performed are: (1) exploration and 
aspiration, (2) cecostomy, (3) cecopexy, (4) 
detorsion, (5) enterostomy, (6) exteriorization, 
(7) Mikulicz’s operation and (8) resection with 
end-to-end anastomosis. The earlier the opera- 
tion is performed, the better the results; and 
the earlier the diagnosis is made, the lower the 
mortality rate. 
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Fic. 6. Evacuation film and barium swallow clearly 
delineated the site of the obstruction by the twisted 
mucous membrane folds of the ascending colon (a) 
which lies to the right of the gas-filled sac of the 
cecum. Behind the dilated portion of the ascending 
colon and below it lies the dilated ileum (b) and some 
haustrations. Above and to the right lies the stomach 
(c) with some barium in it and the Miller-Abbott 
tube beyond the pylorus. 
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Multiple Malignancies with Special 
Reference to the Colon 


M. TiscHER HoERNER, M.D., Davton, Obio 


epee occurrence of two or more independent 
carcinomas in different parts of the body 
has been known since Billroth! made his report 
of this condition in 1889. For many years the 
development of multiple carcinomas in an indi- 
vidual was thought to be rare. Billroth laid 
down three criteria that had to be fulfilled 
before multiple carcinomas could be identified 
as independent tumors: (1) the lesions must 
show different histologic characteristics so that 
it can be definitely determined that they are 
not of the same origin; (2) each growth must 
develop from its parent epithelium; and (3) 
each lesion must have a separate group of 
metastases. While these criteria are well recog- 
nized and have been quoted many times, it is 
evident that when dealing with multiple malig- 
nant growths of the intestine the first of the 
postulates cannot be fulfilled. It is Bunting’s? 
opinion that the criteria stipulated by Billroth 
were to apply only to malignant lesions de- 
veloping in separate organs. Furthermore, 
Ewing* stated that uterine fibromyomas are 
actually multiple lesions and not recurring 
ones. If this is so, it is apparent that multiple 
primary carcinomas can occur in the same 
organ. | 

In more recent years there has been a tend- 
ency to liberalize the rigid postulates formerly 
advocated for the existence of multiple malig- 
nant growths. This was done in order to 
eliminate a false low incidence of the condition. 
Warren and Gates‘ have suggested logical 
requirements for multiple primary malig- 
nancies, as follows: Each of the tumors must 
present definite evidence of malignancy; each 
growth must be separate and cannot be a 
metastatic lesion from the other. 

In 1901 Wells found seventeen instances of 
multiple primary tumors in the literature. By 
1918 Major® reported 628 examples of the 
condition. However, he did not discover one 
instance of multiple malignancies of the colon. 
Hurt and Broders’ reviewed 2,124 patients 
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treated for malignant tumors and found that 
3-34 per cent of the individuals had multiple 
primary malignant growths. In this series were 
nine primary multiple lesions of the large 
intestine. The incidence of multiple primary 
malignancy has been variously estimated be- 
tween 0.8° and 6.0° per cent. 

Multiple primary malignant growths con- 
fined to the large intestine have been divided 
into those which develop from malignant 
degeneration of adenomas and those which do 
not. It has been stated by many men that 
polyps should be considered sources of future 
malignant disease of the large intestine. Al- 
though it is not known whether or not a given 
polyp will become malignant, the occurrence 
of single adenomatous polyps throughout 
widely disseminated portions of the colon has 
been discovered frequently both at autopsies 
and on x-ray examinations by means of air 
contrast studies after barium enemas. The 
tendency for such lesions to undergo malignant 
transformation is thought to be one of the 
sources of multiple separate malignant growths 
of the large intestine. The occurrence of mul- 
tiple carcinomas of the colon originating from 
such lesions is well known. 

However, there have been relatively few 
reports of multiple malignancies of the colon 
that have not originated from adenomatosis. 
In one case Czerny” resected separate car- 
cinomas situated in the transverse colon and 
sigmoid, respectively, and the patient sur- 
vived. This was performed in 1880 and prob- 
ably represented the first operative procedure 
of this type. In 1945 Berson and Berger" 
found sixty-six instances of double and six of 
triple carcinomas of the colon. They added 
thirteen cases of double and three of triple 
malignancies of the large bowel to the litera- 
ture. They discovered more than one carcinoma 
in 4.6 per cent of 344 cases of cancer of the 
large intestine. There was no evidence of 
polyposis in any of the instances reported. 
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Multiple Malignancies of Colon 


In this article are reported five additional 
cases of double malignancies of the colon and 
one case of quadruple cancers, three of which 
were located in the large bowel. The double 
malignancies of the large intestine did not 
offer unusual problems other than that of 
diagnosis. It is not uncommon to relax one’s 
guard after carcinoma of the colon has been 
discovered. The diagnosis may not be difficult 
and a further search for additional pathologic 
disease may not be carried out with sufficient 
zeal. At times obstruction at the site of one 
cancer may make it difficult to detect the 
presence of a second malignancy of the colon. 
Berson and Berger cite the necessity of thor- 
ough examination before operation and careful 
exploration when the abdomen is opened. They 
believe that many poor results can be at- 
tributed to the fact that a second lesion was 
missed. Norbury’? believes that a number of 
cases of so-called recurrence after operation 
are really due to the presence of another 
primary lesion, for such a tumor may be a 
benign adenoma at the time of the original 
operation which subsequently exhibits malig- 
nant changes. 

In three of the five double malignancies of 
the colon reported herein the growths were 
situated in the sigmoid and in the rectum. In 
each of these instances both of the lesions were 
removed by combined abdominoperineal resec- 
tion. One patient had a malignant growth in 
the sigmoid and one in the descending colon. 
Another suffered from cancers situated in the 
sigmoid and near the splenic flexure of the 
colon. Each of the two latter patients had a 
redundant transverse colon. It was possible to 
resect the growth, mobilize the transverse 
colon and rectum, and perform an end-to-end 
anastomosis between the transverse colon and 
the rectal portion of the bowel in each instance. 

The case of quadruple cancerous lesions 
presented many interesting problems. The 
record of this case is reported in more detail. 


CASE REPORT 


A. K., a fifty-nine year old woman, had been 
in good health until November, 1949. At this 
time intermittent low abdominal pain de- 
veloped which was relieved by the passage of 
a stool. She began to have four to five un- 
formed stools daily. These symptoms persisted 
without change until she visited her doctor in 
January, 1950. There was no history of tarry 
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or bloody stools. The patient had lost 10 pounds 
in weight and some strength since the onset of 
her trouble. 

On physical examination the patient was 
found to be fairly well developed and nourished. 
She was not in pain. A small ulcerated area, 
which was quite superficial and measured 
1.75 by 1.5 cm., was discovered just lateral 
and below the eye on the right cheek. The 
lesion was covered by crusty material. No 
changes were observed in the cervical lymph 
nodes. No abnormalities of the heart or lungs 
were detected. The systolic blood pressure was 
138 and the diastolic 85. The abdomen was 
slightly protuberant but there was no evidence 
of distention. No tenderness or masses were 
demonstrable in the abdomen. Pelvic examina- 
tion revealed the presence of a grade 11 recto- 
cele. The uterus was small, symmetric and 
retroverted. No tenderness or masses were 
detected in either adnexa. On rectal examina- 
tion no ulceration or nodules were found. 
However, some black tarry stool was present 
on the examining finger. 

Blood studies showed the hemoglobin to be 
9 gm.; the red blood cell count was 3,340,000 
and the white blood cell count 9,600. Differ- 
ential blood count and examination of the 
urine revealed no abnormal findings. X-ray of 
the colon on January 30th demonstrated the 
presence of obstructing carcinoma about the 
mid-portion of the descending colon. Some 
difficulty was experienced in having the barium 
flow freely through the rectum when x-ray of 
the colon was taken. Proctoscopic examina- 
tion was performed on February 2nd. A par- 
tially obstructing, ulcerating lesion was dis- 
covered 11 cm. above the anus. A biopsy was 
taken. The rectal growth was reported to be 
adenocarcinoma. No evidence of polyps was 
detected on x-ray examination of the colon or 
on proctoscopic examination of the rectum. 

A diagnosis was made of two separate and 
distinct malignant growths, one situated in 
the descending colon and one in the rectum. In 
addition, it was believed that a third malignant 
lesion, basal cell carcinoma of the skin, was 
present on the right cheek. It was thought that 
the two lesions of the large intestine were 
potentially the most serious and should receive 
primary attention. 

Consequently, after adequate preparation of 
the patient the two lesions of the large intestine 
were resected and intestinal continuity was re- 
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established by end-to-end anastomosis on 
February 21st. There was no other evidence 
of extension of the disease. The liver and gall- 
bladder were normal. In order to accomplish 
the resection described, the rectum was ex- 
tensively mobilized and severed 6 cm. below 
the lower border of the rectal growth. Part of 
the rectum, all of the sigmoid, descending colon 
and splenic flexure of the colon, and the distal 
half of the transverse colon were mobilized. 
Care was taken to preserve the middle colic 
vessels and the marginal vessels of the trans- 
verse colon. All lymph nodes in the mesentery 
of the resected bowel, pelvis and those along 
the inferior mesenteric vessels were removed. 
Fortunately the transverse colon was re- 
dundant. After severance of the transverse 
colon proximal to the splenic flexure there was 
sufficient mobility of the transverse colon to 
perform an end-to-end anastomosis between 
this portion of the bowel and the rectum. The 
floor of the pelvis was reconstructed and the 
right side of the abdomen peritonized. After 
closure of the abdominal wound a small biopsy 
was taken from the lesion on the right cheek. 

The patient had an uneventful convalescence 
and was dismissed from the hospital on the 
fourteenth postoperative day. The pathologist 
reported the gross pathologic findings as fol- 
lows: The specimen consisted of 50 cm. of 
descending colon, sigmoid and rectum. Five 
centimeters from the distal edge was a neo- 
plastic growth almost completely encircling 
the lumen of the colon. The neoplasm meas- 
ured approximately 6 cm. in length. In the 
proximal portion of the specimen approxi- 
mately 12 cm. from the edge was another 
neoplastic growth. The remaining colon showed 
no special features. 

Histologic examination of sections of the 
neoplasms of the colon showed adenocarcinoma 
of the rectum invading the wall as far as the 
serosa. The lesion in the descending colon 
showed adenocarcinoma again invading the 
wall. The luminal edge was sclerotic and 
necrotic. 

Microscopic examination of the specimen 
removed from the skin of the face revealed the 
presence of basal cell carcinoma. 

After leaving the hospital the patient con- 
tinued to do well. Roentgen therapy was given 
to the lesion on the right cheek. This carcinoma 
disappeared and has not returned. Postopera- 
tively the patient was seen at three-month 
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intervals during the first year. A proctoscopic 
examination was performed each time. No 
evidence of recurrence was detected on these 
examinations. The patient was checked every 
six months the following year and at least once 
a year thereafter. X-ray of the colon was taken 
once a year. No unusual findings were detected. 

In December, 1953, the patient began to 
have intermittent pain in the right half of the 
upper abdomen. The pain would last for a few 
hours at a time and it was observed at least 
weekly. In January, 1954, the pain in the upper 
abdomen began to be present daily. At times 
the pain would radiate through the abdomen 
to the right side of the back. The patient was 
nauseated at times with these attacks. On 
questioning it was learned that “fatty or 
greasy” foods had caused “‘gas” since March, 
1953. Overeating would cause “gas.” How- 
ever, the patient passed stools daily. There 
was no history of bloody or tarry stools. She 
had lost some strength and 10 pounds in 
weight since September, 1953. X-ray of the 
colon in July, 1953, had revealed no abnormal 
lesion. X-ray examination of the gallbladder in 
March, 1954, showed the presence of biliary 
calculi. An x-ray of the colon taken the same 
month demonstrated a deformity in the 
ascending colon suggestive of a neoplasm. 

On March 27, 1954, operation was performed. 
Carcinoma of the cecum was detected. There 
were rather large lymph nodes in the mesentery 
of the cecum and ascending colon. There was 
no evidence of recurrence of the carcinomatous 
lesion which had been resected at the previous 
operation. The terminal ileum, cecum, ascend- 
ing colon and proximal half of the transverse 
colon together with the regional lymph nodes 
of these structures were excised. An end-to-end 
ileotransverse colostomy was performed in 
order to re-establish continuity of the bowel. 
It was considered inadvisable to remove the 
gallbladder at this operation. The patient did 
very well following the procedure. 

The pathologist reported the gross findings 
of the removed specimen as follows: The speci- 
men consisted of the terminal ileum, appendix, 
cecum, ascending colon and a portion of 
transverse colon. Extending off the cecum was 
a mass of tissue measuring 3 by 244 by 3 cm. 
The cut surface of the rounded mass was white 
in color and had a granular appearance. The 
cut surface of the cecum showed an extensive 
infiltrating mass of granular tissue. 
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Multiple Malignancies of Colon 


Histologic examination of sections of the 
colon showed adenocarcinoma invading the 
muscularis and extending to the serosal surface. 
The luminal portions were partially necrotic. 
There was a large regional lymph node which 
was almost completely replaced by the car- 
cinomatous process. The appendix was normal. 

Since recovery from the last operation this 
patient has been seen at three-month intervals. 
She has remained well to date. 


COMMENTS 


Pathology. In considering the characteris- 
tics of malignant disease of the large intestine 
it is best to divide this organ into right and 
left halves. The right half corresponds to that 
portion proximal to the middle of the trans- 
verse colon and develops from the mid-gut. 
The left half is composed of the remainder of 
the large intestine distal to the middle of the 
transverse colon and develops with the rectum 
from the hindgut. 

Neoplasms in the right half of the colon 
usually present a different picture from those in 
the left half. Carcinoma of the right half of 
the colon often is composed of a large, polypoid, 
fungating lesion which may grow to consider- 
able proportions before producing symptoms. 
Neoplasms on the right side usually do not 
produce obstruction because: (1) they are not 
likely to encircle the colon; (2) the bowel con- 
tent of this portion of the intestine is liquid; 
and (3) there is a tendency for the lesions to 
perforate and form abscesses. However, if the 
tumor is in a dependent or mobile segment of 
the colon, it is possible that volvulus of the 
bowel may be produced. In addition, if the 
lesion protrudes into the lumen of the colon, 
intussusception may result. Eventually, ulcera- 
tion and infection occur in all types of lesions 
on the right side of the colon. If perforation 
and extension of the growth through the wall 
develop, they are apt to occur at fixed points 
of the bowel. 

Malignant growths on the left side of the 
colon are prone to produce various degrees of 
obstruction in the colon relatively early in the 
course of the disease. Several factors are in- 
volved in the process: (1) the diameter of the 
colon is narrower on the left side; (2) the fecal 
content of the bowel tends to be formed; and 
(3) many of the neoplasms tend to circle the 
colon in a signet-ring manner. Once obstruction 


is produced, the large intestine proximal to the 
lesion becomes hypertrophied and dilates, 
sometimes simulating the colon in Hirsch- 
sprung’s disease. The wall of the obstructed 
colon will become thin and may develop a 
moth-eaten appearance due to the presence of 
numerous small ulcers. Such lesions increase 
the permeability of the wall of the colon, 
thereby permitting bacteria to invade con- 
tiguous tissues. 

Malignant tumors of the large intestine are 
usually one of three types of lesions: (1) adeno- 
carcinoma is probably the most common; (2) 
scirrhous carcinoma is the type that is seen so 
frequently in lesions of the left side of the 
colon and is responsible for the development of 
obstructive phenomena; (3) mucoid adeno- 
carcinoma or mucoid carcinoma constitutes 
about 5 per cent of all neoplasms of the colon 
and rectum. One can expect greater longevity 
but greater eventual mortality when dealing 
with lesions of the latter type. The mucoid 
material pushes through the meshes of the 
tumor and appears as glistening grayish white 
nodules on the surface of the tumor and sur- 
rounding tissues. There is less tendency for this 
tumor to become encapsulated. The neoplasm 
spreads chiefly by direct extension, for the 
involvement of the lymphatic structures usu- 
ally is not great. There seems to be a tendency 
in these lesions for the amount of mucus 
present to be inversely proportional to the 
grade of the malignancy. However, if the 
regional lymph nodes are involved, the prog- 
nosis is not good regardless of the grade of the 
neoplasm or the amount of mucus present. 
Malignant lesions of the left colon first metas- 
tasize to the regional lymphatics, then to the 
pelvic and aortic chain of lymph nodes, and 
finally reach the liver and other distant organs. 

Most neoplasms of the rectum are adeno- 
carcinomas. These lesions usually develop in the 
mucosa and submucosa without attachment 
to the muscularis. However, the surface of the 
tumor soon ulcerates, the edges become in- 
durated and a crater is formed. When extension 
occurs into the muscularis, the malignant cells 
follow the course of the lymphatics and encircle 
the bowel. Lymph nodes may become involved 
at any time after the growth reaches the sub- 
mucosa but this usually occurs much later. 
Approximately one year is required for the 
lumen of the rectosigmoid to become com- 
pletely encircled. However, neoplasms in the 
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ampulla of the rectum are usually of the 
medullary type which, as the disease progresses, 
begins to slough. Another type of neoplasm 
originating in the anal epidermis is the epi- 
thelioma. This lesion, although rare, is highly 
malignant and metastasizes early, usually to 
the inguinal lymph nodes. 

The grading of malignant tumors has been 
of great assistance in the treatment of car- 
cinoma of the colon and rectum. It is as accu- 
rate a means of forecasting the prognosis as has 
been developed up to this time. In addition, 
the cellular structure is one of the chief factors 
in determining the nature and extent of the 
surgical procedure and the benefit to be derived 
from irradiation. 

Experience teaches that malignancy in large 
polypoid growths is usually of low grade, and 
that lesions which appear as punched-out ulcers 
are likely to possess highly malignant charac- 
teristics. Thus the curability of the disease 
cannot be accurately calculated from the size 
of the lesion alone. 

Treatment. In the treatment of malignant 
growths of the large intestine and rectum, 
surgery constitutes the method of choice in 
the majority of cases. However, in order to 
obtain the best results it is necessary to pay 
careful attention to the preoperative prepara- 
tion of the patient. 

Because many of these individuals are suffer- 
ing from various degrees of obstruction in the 
colon, decompression of the intestine should 
receive first consideration. Hot abdominal 
stupes should be applied; and if the obstruction 
is complete, warm saline irrigations of the 
rectum may be tried with the patient in the 
knee-chest position. No food is given by mouth 
and fluids are supplied intravenously or sub- 
cutaneously. If the patient’s condition is 
critical and the passage of flatus or intestinal 
movements are not re-established within a 
comparatively short time, emergency surgical 
decompression of the intestine should be 
instituted. 

However, when the obstruction is relieved, a 
low residue diet consisting principally of carbo- 
hydrates may be administered. A mild laxative 
may also be given at this time to clean out the 
intestine from above. Irrigation of the colon 
approximately every twelve hours should be 
continued for several days, but the day before 
the operation several small doses of paregoric 
should be given in order to place the colon at 
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rest. Aspiration of all the material that remains 
in the colon should also be carried out at this 
time. 

In recent years the use of drugs, such as 
sulfasuxidine® and antibiotic preparations, has 
contributed to the safety of operations on the 
colon. These drugs are given for several days 
prior to operation so as to minimize the num- 
ber of pathogenic bacteria in the intestinal 
tract. 

The details of the technic of resection of the 
bowel have varied from time to time and with 
different surgeons, but the essential feature in 
the ultimate outcome of treatment is removal 
of the segment of the intestine containing the 
lesion. Even though the situation of the lesion 
may be identical, different procedures may 
be required in individual cases and great 
care must be exercised in the selection of the 
operation. 

Operations on the left part of the colon differ 
from those on the right part of the colon for 
three reasons: (1) the mesentery of the left 
colon is more mobile; (2) the content of the left 
colon is more septic; and (3) the lesions in the 
left-colon are prone to produce varying degrees 
of obstruction. Therefore resection in multiple 
stages, without incision of the bowel at the 
first stage, is required at times. The situation 
is best dealt with by performing preliminary 
surgical drainage, then resection and anastomo- 
sis or obstructive resection. 

However, in recent years careful preserva- 
tion of the marginal vessels of the colon at the 
site of resection and the discovery that anti- 
biotics will minimize the degree of infection in 
the area of the anastomosis have made it 
possible to perform resection with primary 
end-to-end re-establishment of the continuity 
of the bowel in many patients suffering from 
malignant lesions of the left side of the colon. 

As demonstrated in the case reported herein, 
the resection must be as radical as possible if 
better results are to be obtained in the surgical 
treatment of lesions of the left side of the colon. 
As recommended by Gilchrist and David,'* 
resection of the bowel must be performed at 
least 5 cm. below a carcinoma of the rectum 
so as to minimize the danger of extension of 
the malignancy below the contemplated site 
of anastomosis. These men found lymphatic 
spread 1 to 5 cm. distal to the tumor edge in 
only 4.6 per cent of their cases. Quer, Dahlia 
and Mayo" noted that (excluding two patients 
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Multiple Malignancies of Colon 


who had metastasis clinically) only one patient 
of eighty-nine studied had retrograde spread 
more than 1.5 cm. distal to the malignant 
colonic lesion. In extensive carcinomas or those 
which are far advanced, combined abdomino- 
perineal resection, usually in one stage, is 
indicated in the treatment of the majority of 
carcinomas of the rectum. Nevertheless, when 
adequate resection is possible below the rectal 
growth and apparently all lymph nodes in the 
mesentery of the resected bowel together with 
those in the pelvis and along the inferior 
mesenteric vessels can be removed, end-to-end 
anastomosis of the colon can be considered. 
Extensive removal of all lymphatic structures 
along the inferior mesenteric vessels was not 
difficult to perform in the case presented herein, 
for all such tissue was actually removed up to 
the distal side of the middle colic vessels. The 
marginal vessels passing distally from these 
structures were undermined by this procedure 
but preserved as far as the site where the 
proximal end of the colon was transected. 
While it cannot be said that a cure was estab- 
lished from the first operation performed in 
1950, there was no demonstrable evidence of 
recurrence in the abdomen at the time of the 
second operation over four years later. There 
is much to be said for the suggestion that 
resection of carcinoma of the left side of the 
colon should be just as radical as the procedures 
performed for malignant lesions of the right 
side of the colon. 

When the lesion is in the right part of the 
colon, it is usually best to perform ileocolos- 
tomy, anastomosing the terminal portion of 
the ileum to the transverse colon, and then 
resect the right colon at the same operation or 
subsequently. The general condition of most 
of the patients will warrant performing the 
operation in one stage. Such a procedure was 
performed in the case reported herein. It is 
of interest to note that the operation is still 
possible even though a large portion of the 
colon has been removed previously. Resection 
of the bowel at the second operation was car- 
ried out just proximal to the middle colic 
vessels. It can be seen that the only portion of 
the colon that remains in this patient between 
the ileum and the rectum is the distal half of 
the transverse colon. This segment of the bowel 
is supplied by the middle colic artery. It is 
evident that very extensive resection of the 
colon can be performed if care is taken to 
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preserve the blood supply to the remaining 
part. The patient is very comfortable with the 
situation described. The one or two stools 
passed daily are formed. She is performing her 
normal activities. 

Following operations upon the colon, fluids 
should not be administered by mouth until the 
patient has passed flatus. The proper fluid 
balance should be maintained by intravenous 
or subcutaneous injection. The use of chemo- 
therapy and the administration of antibiotics 
have done much to eliminate many of the 
serious postoperative complications due to 
contamination of the peritoneal cavity by the 
septic contents of the colon. 

Survival. Two of the patients reported in 
this series who had double malignancies 
situated in the colon and rectum which were 
removed by combined abdominoperineal resec- 
tion have lived for seven and twelve years, 
respectively. The third patient of this group 
died of recurrence of the disease one year and 
four months postoperatively. The two patients 
who underwent resection of multiple malig- 
nancies of the left side of the colon with 
primary anastomosis of the bowel have sur- 
vived without evidence of recurrence two and 
five years, respectively. The last patient 
reported in this paper has survived resection 
of multiple malignancies of the left colon four 
years and nine months, and in addition, resec- 
tion of a malignant growth in the right colon 
for eight months. There is no evidence of 
recurrence of any of these lesions at the 
present time. 


SUMMARY 


Although malignant tumors usually start 
as a single focus, the possibility of the presence 
of multiple lesions must always be considered. 
This is especially true when dealing with 
neoplasm of the colon. Not only is it essential 
to be alert when making a diagnosis, but also 
other new growths must be searched for and 
eliminated at the time of operation. Six cases 
of multiple malignancies are reported in this 
paper. Five of these patients had double malig- 
nancies of the colon. One patient had double 
malignancies of the left side of the colon and 
another malignant tumor on the face. Four 
years later in the same patient a third malig- 
nant growth developed in the remaining por- 
tion of the colon. It is suggested that more 
radical surgery for malignant lesions of the 
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left side of the colon is essential if better results 
are to be obtained in the treatment of these 
lesions. Special pre- and postoperative methods, 
together with careful attention to the blood 
supply of the colon, have made extensive sur- 
gery possible. 


REFERENCES 


1. Bittrotu, H. Die Allegemenine Chirugie. Patholo- 
gie und Therapie, p. 908. Berlin, 1889. Reimer. 

2. Buntinc, C. H. Multiple primary carcinomata of 
the ileum. Bull. Jobns Hopkins Hosp., 15: 389, 
1904. 

3. Ewinc, J. Neoplastic Disease, 3rd ed., p. 80. 
Philadelphia, 1928. W. B. Saunders Co. 

4. WarREN, S. and Gates, O. Multiple primary 
malignant tumors. Am. J. Cancer, 16: 1358, 1932. 

5. We tts, H. G. Multiple primary malignant tumors: 
report of a primary sarco-carcinoma in the 
thyroid of the dog, with mixed sarcomatous and 
carcinomatous metastases. J. Path. er Bact., 7: 
357-367, 1901. 

6. Masor, R. J. Multiple primary tumors; with 
report of a case of carcinoma and sarcoma in the 


same individual. Bull. Jobns Hopkins Hosp., 29: 
223-231, 1918. 

7. Hurt, H. H. and Bropers, A. C. Multiple primary 
malignant neoplasms. J. Lab. er Clin. Med., 18: 
765-787, 1933- 

8. BitteELtto, A. and Monronini, N. Pluricito di 
tumori maligni nello stesso soggetto. Tumori, 5: 
369, 1931. 

9g. WarRREN, S. Multiple cancers of the human gastro- 
intestinal tract. J. Nat. Cancer Inst. 5: 375, 
1944-1945. 

10. CzeErNy, V. Zur Darmresection. Berl. Wchnscbhr., 
17: 637-642, 1880. 

11. Berson, H. L. and Bercer, L. Multiple carcinoma 
of the large intestine. Surg., Gynec. e” Obst., 80: 
75-84, 1945. 

12. Norsury, L. E. C. Cancer of Rectum, p. 5. London, 
1941. H. K. Lewis & Co. 

13. Gitcurist, R. K. and Davin, V. C. Consideration 
of pathological factors influencing 5 year sur- 
vival in radical resection of the large bowel and 
rectum for carcinoma. Ann. Surg., 126: 421, 1947. 

14. Quer, E. A., Dantin, D. C. and Mayo, C. W. 
Retrograde intramural spread of carcinoma of 
the colon and rectosigmoid: a microscopic study. 
Surg., Gynec. &* Obst., 96: 24, 1953. 


t 
a 
a 
d 
| 
. 
ae 
= 
76 


Surgical Treatment of Carcinoma of the 
Rectum 


Frank D. Cono m.p., Binghamton, New York 


A present the surgical treatment of car- 
cinoma of the rectum is a controversial 
one. The early surgical attempts before the 
turn of the century were performed without 
abdominal exploration and included in most 
instances an operative procedure devised to 
preserve the sphincter muscles. Because of the 
early recurrences Miles, in 1908, introduced the 
combined abdominoperineal operation which 
bears his name.! There are many who still 
believe that this is the operation of choice for 
lesions of the lower sigmoid and rectum. 

About two decades ago the exacting studies 
on lymphatic spread done by Gabriel et al.? 
and Gilchrist and David* caused surgeons to 
re-evaluate the necessity of removing the anal 
sphincters. For some time previous to this 
(1926) Babcock had revised the Hochenegg 
operation.‘ In 1930 Dixon® removed lesions of 
the lower sigmoid and upper rectum restoring 
intestinal continuity by primary anastomosis. 
Incorporated in both operations was the neces- 
sity of fulfilling within the abdomen all the 
requisites of the abdominal part of the Miles 
operation, at the same time preserving bowel 
continuity plus the anal sphincter mechanism. 
Babcock and Bacon* have extended the opera- 
tion to include lesions of the mid-rectum and 
have a reported over-all five-year survival rate 
which is higher than that reported from the 
larger centers using the Miles operation. 
Dixon’ has attained an enviable five-year sur- 
vival rate (67.7 per cent) and has proved the 
validity of the operation he refers to as “‘ante- 
rior resection.” Due to technical difficulties 
this operation as a rule cannot be performed in 
a satisfactory manner in the mid-rectum. 

The greater number of carcinomatous lesions 
are located in the upper two-thirds of the 
rectum.’ The combined abdominoperineal oper- 
ation has a better five-year survival rate for 
high lesions and a correspondingly poorer sur- 
vival for the low lying lesions. Careful in- 


vestigation of lymphatic spread in this region 
has shown that the proximal lymphatics must 
be plugged before distal spread takes place. 
Glover and Waugh,’ in a review of 100 surgical 
specimens removed by the Miles technic, con- 
cluded that only about 1 per cent of far ad- 
vanced lesions showed lymphatic spread more 
than 2 cm. below the border of the neoplasm. 
Lesions of the mid-rectum are so situated that 
the actual upward lymphatic spread in the 
glands along and up to the inferior mesenteric 
artery have as an added possibility the theo- 
retic lateral spread along the middle hemor- 
rhoidal vessels to the iliac regional glands. True 
lateral spread along these vessels or involve- 
ment of the levator muscles has never been 
proved. Because of a full realization of these 
factors, we endeavor to ligate the inferior 
mesenteric artery at the aorta. A removal of 
the endopelvic fascia with wide ligation of the 
middle hemorrhoidal vessels is necessary in an 
attempt to eradicate lymphatic spread within 
the pelvis. Only in low lying lesions (5 cm.) 
from the anal margin is a wide removal of the 
levator muscles and surrounding tissue con- 
sidered necessary. 

I believe that preservation of the anal sphinc- 
ter mechanism is compatable with radical and 
adequate removal of carcinomatous lesions in 
the upper and mid-rectum. The decision re- 
garding the type of operation to be performed 
can only be determined after the lesion in the 
rectum has been evaluated within the ab- 
dominal cavity. The second consideration is 
that sphincter functional control should be 
good. In my experience the Babcock operation 
has not given a satisfactory degree of con- 
tinence. In 1948 Swenson and Bill'® described a 
technical procedure to be used in Hirsch- 
sprung’s disease. I have had occasion to per- 
form this operation (as described) and was 
impressed with the degree of sphincter func- 
tional control it afforded. A more extensive 
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pelvic dissection is done in carcinomatous 
lesions but the technical factors of a low anal 
anastomosis are much the same. 

In order to prepare these patients for surgery 
a period of hospitalization of approximately 
one week seems to be advisable. During this 
period the derangements in blood chemistry 
are corrected and a thorough cleansing of the 
bowel is accomplished. Chemotherapeutic meas- 
ures (sulfasuxidine®), along with the more 
recent antibiotic preparations, are used to 
attain a degree of intestinal bacteriostasis. 
The anesthesia of choice is spinal, with sodium 
pentothal.® Before the abdominal phase is 
begun, the patient is positioned for a cysto- 
scopic examination; and if possibie, catheters 
are quickly passed into both ureters and remain 
there throughout the operative procedure. The 
abdominal cavity is entered through a long left 
paramedian incision. The sigmoid loop is ele- 
vated and with traction applied, the peritoneum 
-on the far medial (right) side is incised up to 
the third portion of the duodenum. The inferior 
mesenteric artery is ligated at the aorta and 
the lateral peritoneum is incised along the left 
lateral gutter. The presence of catheters in the 
ureters facilitates the en bloc dissection of all 
fatty areolar tissue as both the ureteral struc- 
tures and the iliac vessels are carefully laid 
bare. The dissection is then carried to the tip 
of the coccyx in the posterior space. The 
anterior dissection is more difficult and varies 
according to the sex of the patient and in- 
vasiveness of the lesion. In the female a high 
ligation of ovarian vessels with removal of the 
ovaries makes hysterectomy a worth while 
consideration if it can be done without adding 
too much to the already contemplated major 
procedure. Anterior dissection along the poste- 
rior wall of the vagina in the female and the 
seminal vesicles and prostate in the male 
allows one to come down on the “stalks” 
(middle hemorrhoidal vessels) so that a wide 
ligation with division of these vascular struc- 
tures can be done. It is now possible to deter- 
mine the exact location of the lesion in regard 
to the one fixed structure in the pelvis, namely, 
the levator muscles. That portion of the rectum 
below the lesion and above the levators is 
doubly tied with umbilical tape and the bowel 
is divided between the ties. A margin of at 
least 5 cm. of bowel distal to the tumor should 
be resected. The integrity of the marginal 
artery will then indicate the level of division 


of the bowel above usually the upper sigmoid. 
It is then necessary to mobilize the splenic 
flexure and be certain of the proper length of 
viable bowel so as to avoid tension of any type. 
Before the abdominal part of the operation is 
entirely completed, the patient’s legs are 
placed in stirrups and the perineal part of the 
procedure is begun. The anal sphincters are 
dilated and a small opening is made posteriorly 
above the dentate line. The ends of the umbili- 
cal tape on this distal portion are brought 
through and the rectal wall is cut away close 
to the dentate line, laying bare portions of the 
internal sphincter muscle. The proximal por- 
tion of bowel is then placed in the pelvis and 
the attached umbilical tape is grasped with a 
Kelly clamp which has been passed upward 
through the dilated anal canal. The endoanal 
anastomosis is performed using interrupted 
silk on the seromuscular layers and interrupted 
chromic catgut on the mucosal layers. The 
anastomosis is then pushed through the anal 
canal into the pelvic cavity. The abdominal 
phase is continued with the construction of a 
pelvic diaphragm and the retroperitoneal pelvic 
space below is drained with a Chaffin!! tube 
drain which is brought out extraperitoneally 
to the left of the abdominal incision. Before 
closing the abdomen, a temporary colostomy 
in the right transverse colon is fashioned 
according to the Wangensteen technic.!? The 
ureteral catheters are removed, but the Foley 
urethral catheter remains in the bladder. 

When the patient returns from the operating 
room electric suction is applied to the Chaffin 
drain. Fluid and electrolyte balance are main- 
tained and the colostomy is opened on the 
second postoperative day. Feedings by mouth 
are started and the patient is allowed out of bed 
that day or the following day. The contem- 
plated closure of the colostomy is done six to 
eight weeks later. 


CONCLUSIONS 


1. Lesions of the upper rectum and recto- 
sigmoid regions can be adequately removed by 
the anterior resection operation described by 
Dixon. 

2. Lesions of the mid-rectum, in selected 
cases, can be adequately removed by the 
“pull-through” operation which spares the 
anal sphincter muscles. 

3. Only in low lying lesions (the distal 5 cm.) 
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Surgical Treatment of Carcinoma of Rectum 


is the combined abdominoperineal operation 
necessary. 
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Soft Tissue Lesions as Cause of Low 


Back Pain 


ANATOMIC STUDY 


R. J. Dirrricn, m.p., Iron Mountain, Michigan 


awe the various factors considered in the 
development of painful disabilities of the 
back are strains and sprains of muscles, ten- 
dons, ligaments and other soft tissue struc- 
tures. The chief difficulty encountered in this 
concept is the lack of evidence of pathologic 
changes in the tissues in which such alterations 
are suspected. 

In previous reports!~* attention was called 
to a form of anatomic abnormality manifested 
by rupture of the lumbodorsal fascia, with 
subsequent fibrosis of the subfascial tissues and 
adhesions between these structures. From this 
type of lesion pain and tenderness are referred 
to other portions of the body in accordance 
with a spinal segmental (sclerotomal) pattern 
of distribution to represent the clinical mani- 
festations of the disability. A suspicious lesion 
of this nature can be verified by local anes- 
thetization. If necessary, adequate relief can 
be obtained by surgical correction. 

It is the purpose of this presentation to 
analyze the anatomic derangements, including 
the mechanism of development and the struc- 
tural changes in the tissues. Information was 
obtained largely from observations at opera- 
tion; autopsy specimens were procured in one 
case. 

From clinical observations it was found that 
two types of pain pattern occurred very com- 
monly; from a study of the pain charts of 
Inman and Saunders‘ they were identified as 
the sclerotomal fields of the second lumbar and 
the first sacral nerves. It was also determined 
that the primary injuries, or trigger points, 
occurred constantly at one or two sites in the 
lower part of the back. It was further possible 
in a high proportion of cases to explain the 
clinical pictures by demonstrating a relation- 
ship between the anatomic changes and the 
physiologic derangements. This led to the 
identification of three well defined clinical syn- 
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dromes within the scope of somatic nerve 
influence: (1) the mid-sacral (first sacral nerve) 
syndrome, (2) the mid-lumbar (second lumbar 
nerve) syndrome and (3) the latissimus dorsi 
(sixth, seventh and eighth cervical nerve) 
syndrome. Any of these syndromes may be 
found singly or in combinations of two or 
three in the same patient. 

Gross Appearance of Tissues. Pathologic 
changes occur almost exclusively in the lumbo- 
dorsal fascia and the subfascial fat. The fascia 
at the site of injury is usually thinner than 
normal and may show complete defects. In 
some instances the fascia has evidently been 
completely torn over an extensive area so that 
regeneration is represented only by irregular 
bands or strips of fibrous tissue. Another form 
of defect is a round opening through the fascia 
covered only by a thin transparent membrane; 
several such defects were observed which were 
about 5 to'8 mm. in diameter. At times the 
fascia shows a defect covered by a thin mem- 
brane which is seen to bulge and retract with 
ordinary respiratory movements. 

Underneath the lumbodorsal fascia is a 
layer of fat tissue which normally lies free in 
the space and arises from a basal membrane 
which overlies the sacrospinalis muscle. This 
evidently represents a portion of the “basic 
fat pattern” described by Copeman and 
Ackerman.® 

The abnormalities which develop in the sub- 
fascial tissue are varying degrees of fibrosis and 
adhesions to the ventral aspect of the lumbo- 
dorsal fascia. This change is most marked 
superficially near the fascia and extends for 
variable distances into the deeper layers. In 
most instances the fibrous layer attached to 
the ventral surface of fascia is white in color. 
The normal lobulation of the fat is lost except, 
possibly, in the deeper layers where the fibrosis 
is less extensive. The thickness of the fat layer 
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region of patient with low back pain. Thickness of fascia varies. Round struc- 
tures in fascia represent tendons of aponeurosis of latissimus dorsi. Prolonga- 
tions of fibrous tissue from fascia extend into layer of fibrosed fat tissue. Orig- 


inal magnification, X 32. 
Fic. 2. Photomicrograph of tissue from left sacral region of same patient 
Fascia is thinner; fibrosis of fat is less extensive. 
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‘; Fic. 1. Photomicrograph showing fascia and subfascial tissue from left lumbar 
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Fic. 3. Photomicrograph showing tissue obtained at autopsy of patient who died of general sarco- 
matosis from primary lesion in left knee. The fragmented structures at the top are tendinous ele- 
ments of the latissimus dorsi and represent the entire thickness of the fascia. Below this layer is a 
mass of irregularly arranged fibrous tissue which was firmly attached to the fascia. No fat tissue 
was found throughout the entire section. Original magnification, X 32. Tissue was taken from right 
lumbar region; similar conditions were found in the left lumbar region. 


Fic. 4. Photomicrograph of tissue from a deeper level of the same specimen as Figure 3. The only 


type of tissue is fibrous. 


varies considerably, not only from one patient 
to another but also from one site to another in 
the same patient. 

Pathologic changes of this nature were found 
in fifty-seven of sixty-two sites explored 
surgically. Excluded from this group are six 
cases in which the operation consisted of 
resection of a portion of the aponeurosis of the 
latissimus dorsi; in two cases of this group the 
subfascial space was explored and no fat tissue 
was found. 

Microscopic Appearance. Histologic exami- 
nation of tissues removed at operation was 
carried out in most cases. An effort was made 
to obtain specimens of the fascia, together 
with the subfascial tissue attached to the 
ventral surface of the fascia, for the purpose 
of examining the exact relationships of the two 
types of tissue. Only the hematoxylin-eosin 
method of staining was used in the microscopic 
sections. 
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The chief features were the fibrosis of the 
subfascial fat and the close relationship be- 
tween this and the fascia. Prolongations of 
fibrous bands into the deeper layers were very 
common. Mild inflammatory reactions were 
noted in a few instances. (Figs. 1 to 5.) 

Mechanism of Development of Lesions. Ab- 
normalities of this nature are very constant in 
their location. In the lumbar region the site of 
injury overlies the lateral portion of the sacro- 
spinalis muscle at the level of the upper margin 
of the iliac crest. This is the site at which a 
portion of the aponeurosis of the latissimus 
dorsi is attached to the lumbodorsal fascia. 
Muscle action is the only factor which could be 
considered as a possible influence in the produc- 
tion of i injury at this location. In the sacral 
paraspinal region abnormalities are found with 
remarkable constancy at the level of the third 
sacral vertebra; at this point a portion of the 
gluteus maximus muscle arises from the fascia. 
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Fic. 5. Photomicrograph of fascia and sub 


fascial structures from lumbar region; 


case of low back pain. The irregular fibrous tissue at the top evidently represents 
the process of repair of a torn fascia. The patches of more homogeneous struc- 
ture are apparently fragments of the original fascia. The subfascial structures 
consist of loosely arranged fibrous tissue attached to the fascial layer. 


The initial injury is evidently a tear of the 
lumbodorsal fascia due to contraction of the 
muscles attached to the fascia. With normal 
healing processes by fibrosis, adhesions develop 
between the torn fascia and the contiguous 
structures, i.e., subfascial fat and subcutaneous 
fat. The fibrotic tissues in the subfascial space 
represent the source of irritation from which 
pain and tenderness are referred to other parts 
of the body. 

Observations of a recent tear have become 
available in only one case. The patient was 
a twenty-eight year old woman who gave a 
history of injury due to lifting. The site of the 
disorder was in the right sacral region. She 
continued work and, during a period of three 
weeks, experienced several attacks of pain 
which aggravated the condition. Exploratory 
operation revealed an irregular transverse tear 
of the lumbodorsal fascia, bloody fluid in the 
operative field, several shreds of fascia and 
normal subfascial fat. There was reason to 
believe that with subsequent healing fibrosis of 
the fascia and the underlying fat would result. 
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In the great majority of cases the pathologic 
changes are obviously of long-standing regard- 
less of the duration of symptoms. This leads 
to the belief that well developed abnormalities 
may exist apparently for indefinite periods of 
time without producing symptoms until cir- 
cumstances are favorable for the onset of the 
irritation. 

The operative procedure used for correction 
of painful syndromes of this type consists of 
exposure of the lumbodorsal fascia through a 
transverse incision about 2 inches long. The 
fascia is incised vertically. The fibrous adhe- 
sions are dissected from the ventral surface of 
the fascia; as a rule they can be separated 
easily by blunt dissection. The area so denuded 
is about 2 inches in diameter. Following this 
the subfascial layer of fibroadipose tissue is 
resected to the deeper layer of fascia covering 
the sacrospinalis muscle. The operative field is 
drained for five to seven days to prevent ac- 
cumulation of blood or serous fluid. 

The most important consideration in the 
operative procedure is to resect the tissues at 
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the exact site at which the tenderness is 
elicited; this is usually very sharply defined 
as an area about % inch in diameter. 

The surgical principle involved is denerva- 
tion of the subfascial structures from which the 
pain arises. Postoperative observations on many 
patients for one to three years have revealed no 
tendency toward recurrence after successful 
correction. 

For relief of the latissimus dorsi syndrome 
it is necessary to divide a narrow strip of the 
aponeurosis of that muscle over the lateral 
portion of the sacrospinalis muscle. In this the 
entire fascial layer is cut transversely above the 
site of the irritation, as a rule at the level of 
the second lumbar vertebra. In this disorder 
the impulses arise in the tendinous and neuronal 
elements of the latissimus dorsi at the site of 
the fascial tear in the sacral or the lumbar 
region. As a rule no anatomic abnormalities are 
found in the tissues exposed at operation; the 
evidence for participation of this structure in 
the clinical course is physiologic, being ob- 
tained from the response to anesthetization of 
this portion of the muscle. Here, also, the 
surgical principle utilized for relief is denerva- 
tion of the irritated structures. 

Evaluation of the Pathologic Features. From 
the standpoint of the structural changes there 
can be little doubt that tissues deranged in this 
manner are abnormal. The standards of normal 
appearance are not clearly defined either in 
textbooks of anatomy or in medical publica- 
tions. The only studies available on the subject 
are those of Copeman and Ackerman’ in their 
description of the “basic fat pattern.”’ Obser- 
vations at operation have revealed, as the most 
probable relationship of normality, an intact 
lumbodorsal fascia; a layer of lobulated fat 
tissue lying free in the subfascial space and 
arising from a more deeply situated layer of 
fibrous tissue which evidently serves the pur- 
pose of fascia for the sacrospinalis muscle. 

Knowledge of normal relationships and ap- 
pearance was obtained by surgical exploration 
in cases of erroneous diagnosis of lesions and 
by study of the subfascial tissues at sites other 
than those considered vulnerable to this form 
of damage. 

In contrast to the normal arrangement, the 
various forms of distortion of the fascia, the 
varying degrees of fibrosis of the fat tissue and 
the adhesions of the subfascial structures to 
the lumbodorsal fascia represent, in the 


anatomic sense, a clear-cut departure from 
normal appearance. 

In the physiologic sense, it has been estab- 
lished that anatomic derangements of this 
nature are capable of initiating a variety of 
clinical disturbances. Within the limits of 
somatic nerve influence, referred pain and 
referred tenderness, distributed in a spinal 
segmental pattern, are the most important 
manifestations derived from impulses arising 
in the primary lesion. 

Analysis of the incidence of fascial and sub- 
fascial abnormalities as the cause of painful 
disabilities of the back and extremities was 
made in a series of 162 consecutive cases, 
mostly industrial injuries. Of these, fifty-three 
cases were excluded from consideration due to 
lack of cooperation, incomplete follow-up or 
lack of indication for treatment. In the remain- 
ing group of 109 patients in whom investigation 
was satisfactory, one or more lesions of the type 
under discussion were verified as the cause of 
the disorder in ninety-two instances (84.4 per 
cent). The method employed for verification 
consisted of injection of a local anesthetic into 
the suspected trigger points. In the great 
majority of cases complete or substantial relief 
continued for periods of days, weeks or months.*® 

Painful syndromes carrying the diagnostic 
label of arthritis, bursitis, fibrositis or similar 
forms of rheumatic disease frequently exhibit 
pain patterns traceable to lesions of this type 
and respond in the same manner to the diag- 
nostic and therapeutic procedures indicated 
for this kind of abnormality. The problem of 
“‘sciatica’”’ can frequently be clarified by a 
diagnostic injection of a local anesthetic inte a 
suspicious trigger point. In the same manner, 
obscure clinical pictures developing in the 
upper portions of the body are often traceable 
to irritation arising in the aponeurosis of the 
latissimus dorsi and may be identified by local 
anesthetization of this structure. 

Autonomic nerve reactions may develop as 
concomitants of afferent stimuli. Observations 
were made on five cases of reflex sympathetic 
dystrophy. It is not uncommon to encounter 
clinical problems in which the manifestations 
can be explained only as phenomena resulting 
from activity of the autonomic nervous system. 
Visceral and vasomotor disorders in clinical 
pictures initiated by somatic afferent stimuli 
are not unusual, either as the principal or 
associated manifestation of disease. 
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COMMENTS 


From clinical observations it has been pos- 
sible to establish a relationship between this 
type of lesion and a variety of disabilities. The 
pathophysiologic effects may be limited to 
somatic nerve reactions; they may be pre- 
dominantly autonomic concomitants; the dis- 
orders may be due to combinations of effects 
by the two neuronic systems. 

It is reasonably certain that the pathologic 
changes may develop without producing any 
serious clinical manifestations immediately 
after the injury, existing in an inert state until 
by some peculiar set of circumstances irritation 
is produced to give rise to the disabling fea- 
tures. It appears highly probable that the 
pathologic alterations develop in early periods 
of life. Further investigations are needed to 
clarify the process of development. 

After a lesion is produced, it represents a 
potential threat to the welfare of the indi- 
vidual; it may be activated by trauma or 
toxemia, or even spontaneously. Due to the 
remarkable constancy of their location, no 
serious difficulty should be encountered in the 
identification. It is suspected that the patho- 
physiologic effects derived from the abnormal- 
ity are more extensive and more harmful than 
investigations thus far made would indicate. 
The demonstration of fascial and subfascial 
abnormalities in both lumbar regions of a 
patient with sarcomatosis may be a coinci- 
dence; however, it suggests a search for such 
lesions in similar cases in order to determine a 


possible relationship to the clinical course of 
the disease. 


SUMMARY 


Due to the anatomic arrangement of the 
lower part of the back, two sites are predis- 
posed to injury of soft tissue structures. The 
injury consists of a tear of the lumbodorsal 
fascia followed by formation of adhesions to 
the subfascial fat tissue. This type of lesion 
gives rise to pain which may be referred to 
other portions of the body, including the upper 
and lower extremities. Clinical syndromes 
resulting from abnormalities of this nature can 
be verified by diagnostic injection of local 
anesthetic into the sites of irritation. Permanent 
relief is obtained by surgical correction. 
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Wound Healing: The Role of Cod Liver 
Oil as a Tissue Stimulant 


NorMAN LENSON, M.D., Brookline, Massachusetts 


7 enigma of wound healing is as ancient 
as the written record, and despite the 
knowledge accrued through the centuries, the 
problem as yet begs solution. Its magnitude is 
further exemplified by the large number of 
therapeutic agents considered to hasten tissue 
healing locally. It may eventuate that the 
effect exerted on the processes of repair by 
local measures is of minor significance and that 
a wound will heal or fail to heal regardless of 
local therapy.’ Conversely, further studies of 
tissue repair may reveal that wound healing is 
an intrinsic property of a cell which may be 
favorably altered by wound healing factors. 

The essential phases of wound healing or 
tissue repair consist of a lytic phase followed 
by a reparative phenomenon. Serum and blood 
accumulate and coagulate in a_ sustained 
wound, and phagocytic lysis characterizes the 
lytic or lag phase. An ameboid movement of 
fibroblasts and endothelial buds is probably 
stimulated by blood, tissue, juices and the like. 
Fibroblasts elongate along the fibrin fibrils and 
the epithelial cells extend along the surface of 
the granulation tissue. Mitotic proliferation 
and ensuing maturation complete the process 
of wound healing within the confines of a 
temporal gradient. 

This simple but complicated concept of 
wound healing is influenced to a greater or 
lesser degree by the following systemic and 
local factors which are for the most part mutu- 
ally interdependent. 

Area, depth and type of wound: A small, 
shallow, straight (clearly incised) wound will 
heal faster than a large, jagged, deep wound. 
In rabbits, however, large wounds heal at a 
faster rate than small wounds, and the rate of 
closure is directly proportional to the area of 
the wound.? Fibroplasia may exceed epithelial 
ingrowth in larger wounds and the granulations 
may then act as a mechanical barrier to epi- 
thelization. Deep wounds are more prone to 
chronicity particularly if they become infected. 
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Status of nerve and blood supply: Rapid wound 
healing is dependent upon an intact nerve and 
blood supply. If these structures are involved, 
healing is delayed. Surgical incisions are de- 
signed to compromise minimally the nerve and 
blood supply. 

Tissue vascularity: Optimum vascularity 
permits a better diffusion gradient for the ex- 
change of ionizable substances, phagocytosis, 
fibroplasia and epithelization. 

Irritation: Healing is retarded if a wound is 
embedded with a foreign body or if a tmobile 
part is involved. 

Temporal relationship between phagocytosis, 
repair and degree of damaged tissue: In the 
presence of excess necrotic tissue the lag phase 
and consequently the reparative phase of 
wound healing is prolonged. 

Quantity and quality of exudate: Carrel con- 
cluded from his tissue culture studies that 
growth-promoting protein substances are liber- 
ated directly or indirectly from the breakdown 
of tissue or from leukocytic activity and that 
these substances initiate wound healing.’ 
Reimann hypothesized that the “sulfhydryl 
group” is the wound hormone or essential 
chemical factor in tissue repair.* 

Bacteriologic status of wound and wound 
environment: It is an established surgical 
principle that wound healing is delayed and 
ceases in the presence of infection. This factor 
is assuming less importance with current tech- 
nics of wound culture, sensitivity detection, 
antibiotics and chemotherapy. It is important 
to note that the injudicious use of germicides 
retards healing and a “contaminated wound 
which is healing is better than a sterile wound 
which remains dormant.’ 

Hydrogen ion concentration: Traumatized 
tissue liberates split protein products and 
accumulates acid metabolites. This pH acid 
shift attracts leukocytes; but if the optimum 
acidity is exceeded, the neutrophils die. 
Macrophages then phagocytose the necrotic 
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tissue to decrease the acidity; but if the acidity 
increases, the macrophages are also destroyed 
and suppuration results.®7 

Messer and McClellan,’ and Robinson? be- 
lieve that an excess alkalinity is a factor in 
bacteriostasis and better wound healing. 

Chronologic and constitutional factors: This is 
a broad category consisting of the age of the 
tissue and its state of health; essentially, it 
involves the factors basically concerned with 
the body economy and the maintenance of its 
homeostasis. The problem of wound healing 
in the aged and the very young deserves special 
consideration. Tissue repair is often delayed in 
the geriatric patient, and frequently healed 
scars result in hypertrophy in the young. 

Altered healing may have a genetic com- 
ponent which is exemplified by the inherited 
mesenchymal defect such as is seen in keloid 
formation and the hypertrophied scar of the 
Negro. 

Status of water and electrolytes: Water is 
primarily concerned in the transportation of 
cellular nutriments, the removal of waste 
metabolites and the maintenance of isotonicity. 
Sodium is an important factor in maintaining 
the osmotic pressure of the intracellular fluid. 
Excessive shifts result in overhydration or 
dehydration and concomitant poor wound 
healing. The role of other electrolytes is less 
well defined. 

Dietary status: Carbohydrates, fats and pro- 
teins are alleged to be factors in tissue repair, 
and of these, proteins have been most ex- 
tensively investigated. They are important in 
maintaining osmotic pressure and the diffusion 
gradients. Whipple has demonstrated that a 
high protein diet accelerates wound healing." 
Harvey, on the other hand, concluded that a 
normal animal will repair wounds without 
respect to the character of diet." It is generally 
conceded, however, that hypoproteinemia and 
a diminution of available amino acids are 
factors productive of poor wound healing. 

Hormonal status: The secretions of the pan- 
creas, thyroid, adrenals and gonads have been 
implicated in wound healing.! The adrenal is 
probably the most significant hormonal gland 
in this regard. Pirani et al. studied the effect of 
desoxycorticosterone acetate on wound healing. 
They found that DOCA induces excessive 
granulations and is accompanied by a slight 
to moderate lag in the maturation time of 
cellular and intercellular elements. These 
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changes are less pronounced or absent if DOCA 
is not given until the fifth to tenth postopera- 
tive day, indicating that the action is on the 
immature fibroblasts.” 

Vitamin status: The role of vitamin A in 
wound healing is equivocal. This vitamin will 
be considered further in the section on cod 
liver oil. 

Vitamin B: Thiamin chlorides may be a 
factor in wound healing because it is identified 
with the carboxylase enzyme system. 

Vitamin C: The role of vitamin C in wound 
healing is well documented. It is required for 
maturation or collagenation of proliferating 
fibroblasts. The lack of vitamin C has been 
shown repeatedly to cause a lag in wound 
healing and a tendency to wound disruption. 

Vitamin D: Irradiated ergosterol is related 
to cholesterol. These sterols are concerned with 
the selective permeability of cell membranes, 
enabling them to change their colloidal state and 
permitting the selective permeability of both 
aqueous and oily substances. This vitamin will 
be considered in detail in the section on cod 
liver oil. 

Vitamin K: Vitamin K is important in the 
formation of prothrombin and in the phenome- 
non of blood clotting and vascularization. 

Circulatory and hematologic status: Wound 
healing is impaired in the presence of dimin- 
ished circulation and anemia. 

Infection: Impaired wound healing has been 
seen repeatedly in the presence of systemic 
infection. Cannon et al. have shown in rabbits 
that severe protein deficiency, malnutrition 
and lowered hemoglobin concentrations de- 
crease both rate and quantity of antibody 
output which sets up a vicious cycle, reflecting 
itself in poor wound healing.'* 

Wound stimulants: The magnitude of the 
wound healing problem is further evidenced by 
the myriad of substances proposed to stimulate 
healing. A partial list is as follows: 


1. Physical agents 
A. Diathermy 
B. Ultraviolet rays 
C. Infrared rays 
D. Roentgen rays 
E. Oxygen 
F. Carbon dioxide 
u. Sulfbydryl radical 
A. Cysteine 
B. Thioglycerol 
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C. Thiocresol 
D. Glutathione 
E. Insulin 
11. Embryonic substances 
A. Embryonic extracts 
B. Allantoic fluid 
C. Calf’s fetus 
Antigenic subsiances 
A. Bacterial filtrates 
B. Protein fluids 
C. Bacteriophages 
v. Hormones 
A. Parathyroid extract 
B. Thyroid extract 
C. Testicular extract 
vi. Vitamin preparations 
A. Vitamin A and D preparations 
B. Cod liver oil 
C. Viosterol 
vu. Biologic 
Hen’s egg lining 
Growth-promoting substances (“‘treph- 
ones” 
Calf’s fetus 
Sheep heart extract 
. Embryonic extract 
iscellaneous 
Balsam of Peru 
Irradiated petrolatum 
Amino-azotoluene-azo-beta-naphthol 
Scarlet red ointment 
Gentian violet 
Allantoin 
. Chlorophyll 
. Creatine 


VIII. 


COD LIVER OIL 


Cod liver oil has long been a home remedy 
among fishermen for the treatment of sores, 
wounds, burns, frostbite and the like. The 
mechanism of its action, however, is unknown. 
Lohr and Unger concluded from their animal 
experimentations that the vitamins A and D 
which appear in the unsaponifiable fraction of 
cod liver oil are important in tissue repair. 
Unsaturated fatty acids which are present as 
glycerides accelerate healing, particularly in 
the presence of the unsaponifiable fraction. 
High concentrations of vitamins, particularly 
vitamin A, retard healing and the effects 
of cod liver oil are not only local but also 
systemic.'4 

Brandeleone and Papper postulate that 


there are three factors in cod liver oil which 
may influence the rate of wound healing. These 
factors are the vitamins A and D and un- 
saturated fatty acids. Vitamin A affects the 
epithelial structures, and in case of a deficiency 
there is epithelial hyperkeratinization. Vita- 
min D is without effect in wound healing unless 
bone is involved or there is a vitamin D de- 
ficiency. A deficiency of unsaturated fatty acids 
causes dryness and scaling of the skin. These 
authors concluded the following from their rat 
experiments: (1) Rats with a vitamin A 
deficiency healed more quickly with direct 
application of cod liver oil to the wound. Lin- 
seed oil was without effect. (2) Cod liver oil 
did not accelerate wound healing in normal 
non-deficient rats. This latter finding is con- 
trary to Lohr.’ (3) Oral cod liver oil increased 
the healing rate in rats with a vitamin A 
deficiency, but not as markedly as topical 
applications. (4) No single factor has been 
isolated from cod liver oil which can be said 
to be the healing agent. It probably rests in the 
unsaponifiable vitamin fraction.“ 

Bosse believes that both the vitamin fraction 
and the unsaturated fatty acids are factors in 
the mechanism of action of cod liver oil." 
Seiring assumed that the fatty acids are the 
main factors since he obtained equally good 
results with the application of fatty acids solu- 
tion as he did with cod liver oil.” Drigalski 
obtained better wound healing in the guinea 
pig using cod liver oil ointment than he did 
with a vitamin-free ointment.® 

Bisceglie demonstrated increased epithelial 
growth when vitamin A was added to liver 
tissue culture.!® Nordmann also noted increased 
tissue culture growth when vitamins A and D 
were added.” 

Dalldorf observed that vitamin A was essen- 
tial to the growth of embryonic epithelial iris 
cells and that vitamin D stimulated growth 
as much as five times the normal rate. Vitamin 
D alone, however, would not support the 
growth of these cells.2! Abramowitz also be- 
lieves that vitamin D im the presence of vita- 
min A stimulates epithelial growth. He is of 
the same opinion as Lohr and Unger" that 
excessive vitamins retard healing.?2 McLaugh- 
lin also observed that vitamin D was an effec- 
tive growth stimulant in the presence of 
vitamin A, and did not observe any ill effects 
from large doses applied locally for a period of 
three years.% 
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Escarras and Paillas noted that vitamin A 
was effective in small doses and that large doses 
delayed epithelization even though they pro- 
moted collagen regeneration. Massive doses 
caused a condition similar to hypervitaminosis 
characterized by absence of epidermization, 
vascular hyperplasia and an overabundance of 
collagen.*4 Lauber observed that oral vitamin D 
was without effect in wound healing, and that 
oral vitamin A in small doses accelerated heal- 
ing. Locally, vitamin D in low concentrations 
slightly accelerated healing, moderate doses 
were without effect and high concentrations 
delayed healing.* Earlier, however, Lauber 
stated that the local applications of vitamin D 
were ineffective regardless of dose.™:?” 

McLaughlin observed that the local applica- 
tion of vitamin D was more effective than the 
ingested form.’ Proto noted that rabbits given 
oral administrations of vitamins A and D had 
a slight improvement in tissue repair, as con- 
trasted with accelerated healing and improved 
wounds after local applications.” Saitta painted 
an extract of vitamin A on animals with this 
deficiency and the wounds healed in thirteen 
days, whereas the control wounds became 
infected and the animals died.” 

Davson is of the opinion that vitamin A is 
relatively unimportant in wound repair.® Pyke 
contends that the vitamin content is not the 
important factor but rather the rancidity which 
is commonly accompanied by the development 
of active oxygen.*! Clausen and Roegholt 
doubt that there is any specific local vitamin 
action.*2-33 Saitta and Roegholt found that a 
deficiency of vitamin A does not affect the 
healing of epithelial wounds.”:** Rotth ob- 
served that vitamin A applied locally did not 
promote epithelization of corneal ulcers in 
rats with vitamin A deficiency.*4 Getz com- 
pared cod liver oil with halibut and tuna liver 
oils. The cod liver oil used had a low concen- 
tration of vitamins A and D and was found to 
be the superior agent in the healing of cutaneous 
tuberculous lesions in the guinea pig. If vita- 
min A were the healing factor, the halibut and 
tuna liver oils should have given the better 
results. If vitamin D were the factor, tuna 
liver oil should have been the best healing 
agent.* 

Danne et al. have commented that the 
criteria for previous studies have always been 
the time needed for closure and decrease of 
wound size. These surface observations do not 


necessarily reveal the mode of action of tested 
agents and the closure of a wound does not 
necessarily signify sound healing. The authors 
made a histologic examination of rat wounds 
treated with cod liver oil residue containing 
most of the peroxides, the cod liver oil distillate 
containing all the vitamin A, and other un- 
saturated fatty acids. They found that the 
distillate and the residue of a molecular dis- 
tillation of cod liver oil, the peroxides and the 
unsaturated fatty acids improved collagen 
regeneration. Since all these components pro- 
duced essentially the same result, the beneficial 
action of cod liver oil cannot be attributed to 
any one of its components. They concluded 
that vitamins A and D are discredited as 
having a stimulating effect on wound healing 
provided that no avitaminosis is present. 

A correlation was noted between the accelera- 
tion of collagen formation and the retardation 
of epidermal regeneration. Hypertrophic re- 
generation of collagen may cause fibrous pro- 
trusion from the wound which may then act 
as a mechanical obstacle to epithelial migration. 
Lacking epithelization the hypertrophic colla- 
gen develops hyalinization into the depths of 
the granulation tissue. In the case of the un- 
treated controls the epidermis regenerated 
before the collagen. They further found that 
cod liver oil distillate and residue stimulated 
collagen formation and definitely inhibited 
epithelial growth. The conclusions drawn from 
these studies were that cod liver oil seems to 
promote healing by acting as a mild irritant, 
thus stimulating the reformation of connective 
(granulation) tissue.* 

Davidson studied the histologic tissue re- 
sponse in rabbits following the subcutaneous 
injection of fish liver oils, liquid paraffin and 
olive oil. He concluded that cod liver oil and 
halibut liver oil produced marked stimulation 
of phagocytes, fibroblasts and young capillaries. 
Liquid paraffin and olive oil were relatively 
inert. Vitamin A was not important in wound 
healing because halibut liver oil containing 
100 times greater vitamin A content produced 
less tissue response than cod liver oil.” 

Davson, in evaluating the mechanism of 
action of cod liver oil, noted the following 
features of tissue response: (1) Considerable 
polymorphonuclear leukocytic infiltration; (2) 
active capillary congestion followed by in- 
filtration of plasma cells, monocytes and 
fibroblasts; (3) fibroblastic and associated 
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capillary proliferation. He concluded that cod 
liver oil was a more potent stimulus than liquid 
paraffin or olive oil.* 

Booe believes that the effectiveness of cod 
liver oil rests in the fact that it may be taken 
up in the blood stream or it may form a new 
flora in the wound, thereby destroying bacteria 
and promoting granulations.* 

Bond irradiated ergosterol and applied it 
locally to wounds. He observed that infection 
was reduced, healthy granulations were pro- 
moted, and epithelial ingrowths were stimu- 
lated. The mechanism of action was thought to 
be the production of a fat-soluble substance 
containing oxygen, some portion of which is 
readily liberated.* 


COMMENTS 


The voluminous literature concerned with 
wound healing attests to its complexity. It is 
not fully known whether wound healing is a 
local phenomenon, a reflection of the body 
homeostasis, or both. Nonetheless it appears 
that tissue stimulants, e.g., cod liver oil, alter 
wound healing favorably. Admittedly, the 
mechanism of action of cod liver oil is not 
unequivocally established. However, its suc- 
cessful clinical applicability as reported by 
numerous authors cannot be denied. 

Experimentally, the effect of cod liver oil* 
was observed upon the healing of wounds 
produced on standard weight, well fed mice 
and rats. A total of 138 animals were tested. 
Punch wounds (\% inch in diameter) were pro- 
duced on either posterior flank, and the skin 
and connective tissue were sharply dissected 
from the underlying fascia. The right wound 
was treated several times a day with cod liver 
oil ointment and the left wound remained 
uncovered. The average healing time of the 
treated mouse wound was twelve days as com- 
pared with seventeen days for the control. The 
treated rat wound healed on the average of 
thirteen days, whereas the untreated wound 
healed on the average of twenty days. The 
gross appearance of the scars produced at the 
treated and untreated wound were essentially 
similar. 

The conclusion can therefore safely be drawn 
that cod liver oil is a factor in promoting tissue 
repair clinically and experimentally. 


* The cod liver oil evaluated was supplied by the 
Desitin Chemical Company, Providence, Rhode Island. 
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The Status of Refrigeration for Amputations 
and for ‘Tissue Preservation 


LyMAN WEEks CROsSMAN, M.D., Baytown, Texas 


EMPERATURE reduction introduced 

into modern surgery from two independent 
and unrelated sources with different view- 
points. Allen,'~"” on the basis of numerous 
animal experiments, developed the method of 
local refrigeration which received its first 
extensive trials in City Hospital, New York.'!*-* 
Fay of Philadelphia, proceeding from broad 
physical and physiologic principles, demon- 
strated his dramatic “artificial hibernation” 
involving reductions of whole-body tempera- 
ture of unprecedented degree and duration.”*-*9 
The further history of these two innovations 
has been fluctuating. Refrigeration anesthesia 
for amputations received wide and enthusiastic 
adoption and was cited by the Surgeon General 
of the Army as one of the principal surgical 
advances in 1942, but it later fell into disuse 
except in poor risk cases. Disappointment 
with the results of Fay’s hypothermia in cancer 
led to its rapid abandonment, although Allen 
repeatedly defended its value in shock and 
other conditions and was the first to propose 
(by experiments) its surgical use and to define 
its field in long operations involving shock and 
the use of large amounts of anesthesia and 
often a stoppage of blood flow.*® This applica- 
tion of the Fay method is now receiving exten- 
sive and promising trials, especially in thoracic 
and cardiac surgery. 

This paper deals with local refrigeration 
which obviously can be more radical and pro- 
longed than whole-body hypothermia. The 
extent of the neglect of this method can be 
judged by three evidences. First, an article in 
the March, 1954, issue of Reader’s Digest em- 
phasized the tragedy of an amputation for a 
laborer, and described how a surgeon risked a 
patient’s life by using only extensive débride- 
ment in a successful attempt to save a limb. 
There was apparently no knowledge that 
refrigeration would obviate both risk and 
débridement. Second, most surgical reviews 
dealing with amputations or arterial or limb 
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wounds usually omit all reference to refrigera- 
tion, although in some instances it is suggested 
for poor risk cases. Third, the widely prevalent 
view was expressed by Lewis*! who said that 
local refrigeration “‘seems no longer to be of 
interest. Other anesthetic agents are better.” 
On the other hand, a reaction to this unde- 
served neglect is indicated by a recent restate- 
ment of the technic®? and by numerous in- 
quiries (including requests for showings of the 
moving picture film which is available). The 
revival of interest is due to the clear fact that 
refrigeration serves purposes which no other 
method can. The following is a reminder of 
some of these uses classified under amputations, 
tissue preservation and burns. 


AMPUTATIONS 


The fact that refrigeration remains unques- 
tioned as anesthesia for the most desperate 
poor risk cases is sufficient evidence that the 
disuse has not been due to any failure of the 
method. The real reason has been that other 
methods, particularly the administration of 
spinal anesthesia, have been found more con- 
venient for the surgical staff. Difficulties have 
been due largely to lack of care in acquiring a 
finished technic which is customary in every 
other form of anesthesia. The technic of em- 
ploying ice has been described in several 
publications**:*4 and may be recapitulated 
briefly as follows. 

The head of the bed is elevated on 10 inch 
blocks, and the mattress is protected by a 
rubber sheet. Three long strips of bandage are 
laid transversely across the bed at the levels 


of the thigh, ankle and halfway between, 


respectively. A woolen blanket is laid on them, 
and three more strips of bandage are placed 
across it. A rubber half-sheet is then super- 
imposed from groin level to below the feet. 
A tourniquet is applied around the thigh, and 
the leg is buried from the toes to near the 
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groin in approximately 75 pounds of finely 
chopped ice. The rubber half-sheet is wrapped 
around the leg and tied snugly with the three 
lengths of bandage already in position. The 
lower end of the rubber half-sheet is draped as 
a gutter to carry water from the melting ice 
into a bucket at the foot of the bed. Finally, 
the woolen blanket is wrapped around every- 
thing and fastened with the bandage strips 
which were laid outside it. The blanket acts as 
an insulator so that melting is minimized and 
the ice generally requires no renewal. With 
proper handling neither the bed nor the patient 
should get wet. (Fig. 1.) 

If desired, the tourniquet can be omitted 
under some circumstances. However, if it is 
used, discomfort can be saved by surrounding 
the thigh with ice or ice bags at the tourniquet 
level for one-half to three-quarters of an hour 
previously to reduce skin sensitivity. Whether 
or not a tourniquet is used, nervous tension 
should be relaxed with a barbiturate adminis- 
tered beforehand. The circumstances which 
warrant omission of the tourniquet may be 
advanced arteriosclerosis greatly reducing blood 
flow, or the preference of the operator if he is 
satisfied with general tissue anesthesia. On ap- 
proaching the main nerves, he will infiltrate 
them with procaine. The nerves are completely 
insensitive either with the tourniquet or with 
very poor circulation. 

As an additional refinement for ease of 
handling, the leg with its coverings may be laid 
on a Thomas splint. (Fig. 1.) In any event the 
patient is wheeled on a stretcher to the oper- 
ating room, and only when the operating team 
are scrubbed and ready is the leg removed from 
the ice. It is dried, the skin is prepared and the 
amputation performed as usual. After visible 
vessels have been ligated and the wound is 
ready for closure, an assistant removes the 
tourniquet. A surge of bright hyperemia ap- 
pears even in an arteriosclerotic limb, and more 
vessels may need tying. After suture of the 
skin a dressing of only a few layers of gauze is 
applied, thin enough to permit cooling by 
several ice bags placed around it without 
pressure. These bags control pain and edema 
and can usually be removed in twenty-four 
to forty-eight hours. Either infection or doubt- 
ful tissue vitality may be a reason for con- 
tinuing the cooling longer. If so, the time for 
removing skin sutures should be extended for 
practically the number of days used for cooling 
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because healing is largely held in abeyance at 
the low temperature. 

The method can be further simplified by 
using Therm-O-Rite refrigerating blankets 
instead of ice. However, with proper handling 
there should be no spilling of ice or water in 
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Fic. 1. Cross section of leg showing details of cover- 
ings during refrigeration. 


either the bed or the operating room. With 
proper training and timing, the house staff can 
perform all preliminaries with no great effort. 
The surgeon finds this the most convenient of 
all forms of anesthesia because he has: only 
to perform the operation. All solutions and 
perhaps instruments are chilled beforehand 
by the nursing staff. The anesthesia lasts 
indefinitely while the tourniquet is in place 
and for one-half to one hour after its removal, 
depending on tissue mass and room tempera- 
ture. There is also no embarrassment if the 
operation is delayed because no harm results 
if the usual three hours of refrigeration are 
extended to four or more. 

There are three major reasons for using 
refrigeration in amputation. 

1. To avoid shock: this effect is most ob- 
vious in poor risk cases. Other methods may be 
claimed to make little or no addition to shock, 
but none of them prevent shock. Early reports 
describe the time when the amputation mortal- 
ity at City Hospital, New York was more than 
50 per cent because the patients were senile, 
toxic and excessively debilitated. With the 
introduction of refrigeration the superintendent 
solicited the most desperate gangrene cases 
from other city institutions, and in the total 
series the mortality was reduced to below 
15 per cent, including deferred deaths from 
cardiac and other unrelated accidents. Refrig- 
eration is the only method that will permit a 
patient to eat a full meal before a major ampu- 
tation and another meal immediately after 
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his return to the ward. Even though a strong 
patient is not liable to die, it appears un- 
justifiable to inflict avoidable shock and 
pain upon such a patient merely for the sur- 
geon’s convenience. 

2. To control intoxication: preliminary pack- 
ing in ice, perhaps for one to three days, 
controls intoxication of infectious gangrene in 
a manner unequalled by any antibiotics; this 
control is so thorough that no amputation 
should be performed in the midst of fever and 
prostration. The accompanying dangers of 
insulin resistance and acidosis in diabetics like- 
wise subside abruptly under refrigeration. 

3. To avoid anesthetic accidents: all the 
standard methods of general or regional anes- 
thesia have their record of fatal accidents. The 
simple reduction of temperature carries no 
such risks. 


TISSUE PRESERVATION 


One of the simplest examples of tissue 
preservation is my experience with a patient 
who had accidentally severed a finger. On 
telephoned instructions the finger, which was 
hanging only by a thin shred of skin, was placed 
in ice water. Upon my arrival several hours 
later, the part was sutured in place and kept 
in an improvised ice pack for four days, with 
gradual raising of the temperature during this 
time; healing followed. Kanaar® has reported 
a similar observation. 

McElvenny® described a patient who had 
both legs amputated by a railway train. The 
stumps were full of dirt, the patient was in 
profound shock, and pain could be controlled 
only by ice packs which also kept the tissues 
perfectly preserved until definitive surgery 
became possible. In cases of crushed pelvis 
with thrombosis of femoral or external iliac 
arteries, Mock*’:®* escaped the dilemma of death 
from shock with amputation, or death from 
gangrene without amputation, by preserving 
the bloodless legs in ice for two weeks. Ottaway 
and Foote, while on a destroyer in wartime, 
treated a seaman whose femoral artery had 
been severed by a shell fragment. They im- 
provised a refrigeration chamber which kept 
the leg preserved and the patient comfortable 
until amputation could be performed one 
month later. 

In these cases the amputations were at 
lower levels than would be considered feasible 
in immediate operations. The evident develop- 
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ment of collateral circulation helps to dissipate 
the fear of vasoconstriction from cold. The 
previously mentioned hyperemia following re- 
moval of a tourniquet from a refrigerated limb 
confirms the rational expectation that although 
mild cold constricts vessels, ice temperature 
paralyzes nerves and muscles so as to release 
constriction. It is therefore theoretically more 
promising than procaine injections to abolish 
arterial spasm after arterial wounds. Further- 
more, it should be noted that the tissues did 
not suffer necrosis or lose the power of heal- 
ing after two to four weeks at actual ice 
temperature. 

Still stronger proof is furnished by limbs that 
were not amputated. A personal communica- 
tion from Dr. I. W. Nachlas of Baltimore 
described grenade wounds in a soldier who had 
one hand blown off above the wrist; the other 
hand was a mangled mass, and shock from 
internal injuries with blood in the urine and 
stools precluded reconstructive surgery. One 
amputation was completed and the shredded 
other hand placed in a banjo splint in ice. In 
two weeks the tissues were fresh and pink 
without infection or softening. Reconstruction 
was undertaken, with results described as fol- 
lows: “The clinical course has been simply 
phenomenal. The multiple fractures of the 
hand have all healed in good position, with the 
exception of the little finger, where a compound 
fracture of one of the phalanges has undergone 
some sequestration from osteomyelitis. Granu- 
lations have filled in the large gaping areas, and 
epithelium has covered a large portion of ex- 
posed areas. At the present time, only a small 
area remains to be covered by a graft. The 
function of the thumb and the adjacent three 
fingers has already been restored. The little 
finger is still immobilized. Under conventional 
treatment, or at the front, this man would 
have come out, if he would have come out, 
with two forearm amputations. He now has 
one useful, well functioning hand to save him 
from the horror of no prehensile limb.” 

Another communication from military serv- 
ice states, “I was commanding officer of the 
outfit and my men were dying around me like 
flies. I had been following the orders of my 
superiors. I decided I would rather be court- 
martialed than continue to be a party to the 
deaths of so many young fellows. I had studied 
what you folks had accomplished by using 
refrigeration for anesthesia and for preservation 
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of mangled extremities. We did not have ice 
cubes or a thermostatically controlled electric 
unit, but we did have 18 inches of snow nine 
months of the year. From then on, every in- 
jured extremity was kept packed in snow until 
the orthopod made his rounds a few days or a 
week later. Even the orthopod was amazed at 
the good condition of the mangled extremities. 
In many instances he was able to do a plastic 
reconstruction instead of a high amputation. 
Not only did these men live but ultimately 
they had useful parts. If I had not seen all this 
with my own eyes, I know I could not have 
believed it.” 

Dr. Charles Murray Gratz, orthopedist at 
City Hospital, uses refrigeration without a 
tourniquet for various limb operations. Even 
in persons with normal circulation, adhesions 
in ankles or knees can thus be broken up pain- 
lessly. Milder cooling is continued for several 
days afterward to control pain and swelling. 
Schaubel® recommended refrigeration on the 
basis of a large series of orthopedic operations. 
Bowers‘! found it valuable for traumatic 
thrombosis of limbs. In several publications 
my colleagues and I have urged that limbs be 
iced as soon as circulation is stopped by embo- 
lism or thrombosis. The time limit for success- 
ful embolectomy can be greatly extended by 
the preservation of general tissues and of 
vascular endothelium, together with the in- 
hibition of blood clotting. We have reported 
the retardation of gangrene for as long as 
three weeks in patients seen after long delay, 
but it is hoped that surgeons will begin to make 
use of the method in more favorable early 
cases. The experimental basis is found in the 
complete preservation of animals’ legs with 
unclotted blood after refrigeration with a 
tourniquet for as long as fifty-four hours.*7:4? 

No surgeon has yet attempted a clinical ap- 
plication of Blakemore’s experiments in which 
he amputated a dog’s leg, stored it in a refriger- 
ator overnight and then sutured it back in 
place, with resultant healing. There would at 
least be no danger in thus placing a human 
limb on ice, after a fairly clean traumatic 
amputation, during transportation to a hos- 
pital where vascular suturing could be per- 
formed. To control the violent reaction which 
some surgeons fear, diminishing degrees of 
cooling should be continued for several days 
after the operation. A more definitely promising 
field is for partial amputations in which the 
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main blood vessels and perhaps bones have 
been divided but bridges of tissue remain. 
Such bridges may supply the trivial amount of 
nutrition required by a refrigerated limb until 
surgical repairs can be made. Since nothing is 
risked by such an attempt, there should be a 
fundamental surgical rule never to sacrifice a 
mangled limb without a trial of refrigeration 
which should be applied as quickly as possible 
for tissue preservation as well as control of 
pain and shock. 


BURNS 


Burns involve essentially the same thera- 
peutic principles as mechanical trauma. Re- 
frigeration is the only agency that can simul- 
taneously inhibit pain, shock, infection and 
tissue devitalization. Since it thus fills the 
specific needs, it is the ideal treatment. Also, 
there is the further advantage that burns are 
sufficiently superficial to make the treatment 
applicable to any part of the body, not merely 
the limbs. The same principles apply to frost- 
bite which is a similar lesion. The rather small 
literature on these subjects has been reviewed 
elsewhere.'*:** A peculiar feature is that the 
hypothermic method has been universally ac- 
cepted for frostbite but is generally ignored for 
burns. 

My colleagues and I have observed only a 
small series of ordinary burns;** Kross** re- 
ported an extraordinary case of neglected burn 
in a patient who was admitted to the hospital 
in a state of profound collapse following an 
infected third degree burn on one whole leg. 
An emergency amputation had been recom- 
mended, but the attending surgeon did not 
consider it feasible due to the patient’s state 
of extreme weakness and _ unconsciousness; 
therefore, he ordered merely packing in ice. 
The next day the woman was conscious and the 
improvement was so marked that the ice pack 
was continued. Nevertheless a later operation 
was still kept in mind. The ultimate outcome 
was that hypothermia was continued for the 
record time of eleven weeks, and healing was 
obtained without a skin graft. During all this 
time, except for the first few days, the cooling 
was applied not with ice bags (which are ob- 
jectionable because of weight, uncertain tem- 
perature and excessive nursing work) but with 
Therm-O-Rite refrigerating blankets which are 
light, not displaceable and can be regulated to 
maintain any selected temperature indefinitely. 
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These treatments call for the following remarks 
concerning technic. 

Acute Burns. The best emergency treat- 
ment is to plunge the burned part imme- 
diately into ice water or the coldest water 
obtainable. This not only gives the best relief 
of pain (and of shock with an extensive burn) 
but also markedly reduces the subsequent in- 
flammation or necrosis. The physician should 
dress the area with a single layer of petrolatum 
gauze and apply ice or a refrigerating applicator 
at ice temperature. The duration of hypo- 
thermia is measured by the severity of the 
burn, ranging from a few hours for a minor 
burn to several weeks when needed. Although 
clinical experience is limited, this principle of 
treatment is substantiated by animal experi- 
ments.“ The “open”’ treatment of burns which 
has gained some usage is a partial temperature 
reduction, giving results inferior to those of 
accurate temperature regulation. 

Other Measures. An absolute rule for burns 
(which extends also to mechanical trauma) is, 
do not scrub or débride. Any cleansing other 
than the gentlest rinsing will remove or injure 
tissue which regenerates surprisingly well under 
refrigeration, often obviating the need for skin 
grafts. The dressing of one layer of petrolatum 
gauze is changed daily without pain. Anti- 
biotics may be used as desired, but the need 
for them is largely obviated by the control of 
infection by cold. The absence of pain, opiates 
and intoxication promotes the best systemic 
strength and appetite. Dispensing with the 
customary extreme aseptic care, which is need- 
less under this treatment, is the greatest saving 
of labor. The ordinary pressure dressings 
threaten tissue vitality and serve as a warm 
incubator for bacteria; they are therefore 
profitably omitted. 

Precautions. If salt is not added to the ice, 
the refrigeration can never cause frostbite 
because the tissues are never frozen and always 
retain their soft consistency. The tissue injury 
called “immersion foot” traditionally results 
from a combination of prolonged non-freezing 
cold, moisture, impeded circulation and gener- 
ally dependent position. It has not been en- 
countered in refrigeration treatments, and it is 
noteworthy that frostbite and “immersion 
foot” are treated beneficially with dry cooling.‘ 
The reactivity of the whole body or the local 
part is responsible for a very important distinc- 
tion between the effect of low temperature itself 
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and the effect of reflexes which strive to prevent 
the lowering of temperature, the latter usually 
being more harmful. Regardless of these dis- 
tinctions, which require further study, the only 
injuries to be feared in practice are from two 
causes. The chief one is pressure, for continued 
pressure with continued cold will make sloughs. 
The second is too long continuance of too low 
temperature. Healing is retarded in proportion 
to the reduction of temperature. Therefore the 
rule is to keep the temperature as high as 
possible but as low as necessary. Thus, the 
neglected infected burn previously mentioned** 
required radical chilling with ice for the first 
few days, but the temperature was then 
gradually raised so that during most of the 
eleven weeks it approximated 70° Fr. When the 
temperature was raised too high and too soon, 
pain and fever compelled lowering it. That is 
why full normal temperature could not be 
restored until after eleven weeks. There should 
be a rule never to permit fever in a burn case. 
Its occurrence signifies a fault of treatment. 
Mistakes. Icecan provide error-proof radical 
chilling for anesthesia or early emergency 
treatments. The maintenance of desired tem- 
peratures with ice bags and without harmful 
pressure is difficult but can be beneficial if 
there is sufficient effort expended. The advan- 
tages of refrigerating blankets in accuracy and 
labor saving have been mentioned. The 
physician must generally verify personally 
that his orders are carried out. The following 
experience of the writer occurred in a trau- 
matic case but would be even more typical 
of a burn case. This patient sustained severe 
injuries in a motorcycle accident, including 
mangling of a leg. Owing to shock, the surgeon 
in charge deferred amputation by refrigerating 
the limb overnight. The next day vitality in 
the foot offered a chance to save it. The surgeon 
therefore ordered continuous application of 
ice bags which were to be changed every two 
hours or more often if necessary. A week later 
the patient was transferred to a service hos- 
pital where the admitting surgeon found the 
foot to be cold, cyanotic and pulseless; amputa- 
tion was necessary. It was considered that 
refrigeration failed in preservation of tissue 
and development of collateral circulation. A 
detailed review of the chart showed that no 
ice bags had been applied for twelve hours 
after the refrigeration blankets had been re- 
moved. Thereafter, one set of bags was refilled 
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after one and a half hours, another set after 
fifteen hours, and the other changes averaged 
six hours apart during five and a half days. In 
most hospitals only close watching can prevent 
such irregularities and consequent failures. 
This may be one reason why there has not been 
more general adoption of refrigeration and 
demonstration of its benefits, and why it 
is unwarrantably ignored in most current 
reviews. 


CONCLUSIONS 


1. Shockless amputations under refrigeration 
anesthesia are desirable for all patients, not 
merely those considered poor risks. 

2. The unique benefits of refrigeration in 
trauma, burns and shock are always impressive 
and sometimes amount to a saving of limbs 
or of lives. 

3. Careful attention is necessary for these 
results, but the added care is often more than 
compensated for by saving of other labor. 
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SURGICAL REVIEW 


Primary Carcinoma of the Gallbladder 


C. Douc as Sawy_r, M.D.* AND J. F. Minnis, Jr., M.p., Brooklyn, New York 


"agi gone disease has long been a subject 
of controversy among surgeons and in- 
ternists alike. Recent years have seen the 
resolution of most of the essential differences 
among surgeons; however, many internists 
persist in advocating great caution in regard 
to operative approaches for this disease 
entity. The problem of the ‘“‘silent’” stone, 
non-calculous cholecystitis and acute chole- 
cystitis persists both in diagnosis and manage- 
ment. Technical hazards of operation and 
complications are well recognized. In view of 
the many problems of diagnosis, management 
and operative technic confronting the surgeon 
in diseases of the gallbladder, malignancy is 
relegated to undeserved obscurity. 

At the Methodist Hospital of Brooklyn, 
1,752 cholecystectomies were performed in a 
fifteen-year period from January, 1939 to 
December, 1953. A pathologic diagnosis of 
primary carcinoma of the gallbladder was 
proved in twenty-seven cases during this time, 
an incidence of 1.54 per cent. Four cases have 
been excluded from this series. In two a biopsy 
specimen was taken of a metastatic site, which 
was reported histologically as being compatible 
with origin in the gallbladder or bile ducts. In 
the other two no tissue specimen was obtained 
for histopathologic examination, the surgeon 
being convinced of inoperable carcinoma of the 
gallbladder. Lam" reports that 6,500 persons 
in the United States die each year of primary 
carcinoma of the gallbladder, giving an in- 
cidence of 2.8 to 6 per cent of all malignant 
lesions.” 16 


INCIDENCE 


There is considerable discrepancy in the 
reported incidences of primary malignancy of 
the gallbladder. In attempting to establish an 
incidence rate, the number of cases of car- 


* Deceased. 


cinoma should be equated to some commonly 
accepted denominator, i.e., cholecystectomies, 
cholelithiasis, autopsies or patient admissions. 
However, the literature is variable; one series 
is a ratio of cancer to autopsies, another to 
cholelithiasis (proved and suggested by chole- 


TABLE I 
INCIDENCE OF CARCINOMA OF THE GALLBLADDER 
FOUND AT CHOLECYSTECTOMY 


No. of Pp 
Series Cholecys- 

tectomies 
Methodist Hospital........... 1,752 1.5 
Russell and Brown?!.......... 1,488 1.9 
Swinton and Becker®?......... 4,554 0.9 
Finney and Johnson®......... 1,192 1.5 
Childs and Johnson‘.......... 111 13.5 


cystogram). We have elected, because of wider 
accepted preference, to quote our incidence in 
relation to cholecystectomies even though 
three of our cases were autopsy findings in 
patients who had not undergone surgery. 
Table 1 provides a brief résumé of incidence 
rates at various clinics reported in the recent 
literature.**?!,22 The incidence figure presently 
most accepted is 1 to 1.5 per cent. In 1939 
Mohardt" reported an incidence of 1.12 per 
cent in 35,000 operations on the gallbladder. 
Swinton and Becker”? postulate that since 
more patients are coming to surgery for chole- 
cystic disease earlier, the incidence of primary 
carcinoma of the gallbladder has decreased in 
recent years. Our study has revealed that the 
incidence of malignancy of the gallbladder 
has not varied appreciably in the fifteen years 
reviewed. However, indications for cholecys- 
tectomy at the Methodist Hospital of Brooklyn 
for this period have been those which are 
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presently accepted and, perhaps, may ac- 
count for the relatively constant incidence of 
malignancy. 

Age and Sex. Patients with primary car- 
cinoma of the gallbladder are reported in age 
groups between twenty-three and _ ninety 


TABLE II 
INCIDENCE OF CARCINOMA OF THE GALLBLADDER 
IN CHOLELITHIASIS 


Lithiasis in Pp 
Series Cholecys- 
tectomy age 
Methodist Hospital.......... 1,202 2.2 
Illinois Research Hospital!*. . . 206 5.4 
Sate and Geay™............. 15,422 2.0 
Deaver and Bortz’........... 450 2.9 
Good Samaritan Hospital, 
Portland, Oregon.......... 540 4.1 


years.”? In our series the majority were in the 
fifth and sixth decades; the youngest was forty- 
one and the oldest was eighty-eight years of 
age. It is well to note that 60 per cent of the 
malignancies occurred in persons over the age 
of sixty years. Women are more commonly 
affected than men, the generally accepted 
ratio being 4:1. 


CHOLELITHIASIS AND MALIGNANCY 
OF THE GALLBLADDER 


The incidence of malignancy of the gall- 
bladder in calculous cholecystitis parallels that 
in cholecystectomy although, quite naturally, 
the ratio is slightly higher since all gallbladders 
removed at laparotomy do not contain cal- 
cult. (Table 1.) It is notably significant 
that smaller series generally report higher oc- 
currence 

The relationship of cholelithiasis to primary 
carcinoma of the gallbladder has Ied certain 
investigators, prominently Petrov and Krot- 
kina,’® to posit lithiasis as an etiologic factor 
in the development of cancer of the gallbladder. 
The incidence of cholelithiasis in patients with 
malignancy of the gallbladder is uniformly 
high,'*.*!2 varying from 100 per cent reported 
by Danzis* to 64.6 per cent reported by Judd 
and Gray.'4 In our series twenty-five patients 
definitely had cholelithiasis. One other patient 
may have had calculi; however, since this 
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finding was equivocal, we have not included 
it in our statistics. (Table 111.) 

As early as 1931 Graham" stated that 
“The occurrence of most, if not all cases of 
carcinoma of the gall-bladder could be pre- 
vented by cholecystectomy in cases which 


TABLE III 
INCIDENCE OF CHOLELITHIASIS IN CARCINOMA 
OF THE GALLBLADDER 


Series Carcinoma 
age 
Methodist Hospital.......... 27 g2.6 
Childs and Johnson‘......... 15 67 
end Geay™.... 212 64.6 


present evidence of gall-stones, regardless of 
the presence of those symptoms which would 
ordinarily compel a patient to have an opera- 
tion.” Since the operative mortality in surgery 
of the gallbladder approximates the incidence 
of malignant disease of that organ, it would be 
fallacious to advocate cholecystectomy for 
cholelithiasis in all patients solely for the pre- 
vention of cancer. We concur with a statement 
attributed to Mayo” some twenty-five years 
ago that there are no silent gallstones, that 
sooner or later these patients will present 
symptoms referable to their gallstones. This 
is particularly pertinent in view of the longer 
life expectancy of today. Lahey” has stated: 
“If one deals with gall stone patients in large 
number, one cannot help being impressed with 
the fact that this philosophy (the non-removal 
of all gallbladders with calculi) results in many 
situations, and in many fatalities which would 
not have occurred had the operative procedure 
been undertaken earlier.” Carcinoma of the 
gallbladder is an integral part of these fatalities 
occurring in later life. 


SYMPTOMS AND SIGNS 


There are no early symptoms of carcinoma 
of the gallbladder. The symptoms and signs 
which are first encountered are usually those 
of the associated cholelithiasis and are typical 
of that disease. 

Symptoms classically ascribed to malig- 
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nancy are pain, anorexia or dyspepsia, weight 
loss and jaundice, usually of the obstructive 
type.” The pain is similar to that of chronic 
cholecystitis although it is typically more con- 
stant and becomes progressively worse in 
the two to three weeks prior to admission. 


TABLE Iv 
SIGNS AND SYMPTOMS OF CARCINOMA 
OF THE GALLBLADDER 


Signs and Symptoms No. of Patients 
Typical chronic cholecyst'tis...... . . 
Typical acute cholecystitis......... 7 
Previous history of jaundice........ 4 
Jaundice on admission............. 10 
7 
Palpable gallbladder............... 5 
Abdominal mass (not definitely gall- 


* These patients gave a history which could not be 
distinguished from chronic or acute cholecystitis. 


Clinical findings of icterus, a palpable gall- 
bladder or some other mass in the right 
upper quadrant, and hepatomegaly are con- 
sidered characteristic." 

It is our opinion that these signs and symp- 
toms are late manifestations. Sixteen of the 
patients in our series gave a history which 
could not be distinguished from chronic or 
acute cholecystitis. (Table 1v.) These patients 
were the only ones for whom there was any 
possibility of cure. Except for two persons 
having an apparent initial attack of acute 
cholecystitis, the duration of symptoms in 
these sixteen patients was one to twenty 
years, the mean being six years. 

Findings described as typical of primary car- 
cinoma of the gallbladder were not the usual 
in this series: Four patients gave a history of 
jaundice although they were not icteric on 
admission. Five gave a history of weight loss. 
Ten patients were jaundiced on admission. In 
seven a mass was palpable in the right upper 
quadrant which was uniformly tender; of 
these, five were interpreted as gallbladder. 
Anemia (less than 10 gm. of hemoglobin) was 
present in only one. While leukocytosis (over 
10,000 cells) was present in a majority (fifteen 
patients), we cannot attribute any particular 
significance to this finding in reference to 
malignant disease. 


Primary Carcinoma of Gallbladder 


One patient was admitted with small bowel 
obstruction secondary to “gallstone ileus.” 
She underwent two operative procedures for 
intestinal obstruction and died following a 
stormy downhill postoperative course. Car- 
cinoma, primary in the gallbladder, was an 


TABLE 
ROENTGENOGRAMS 


Cholecystograms: 14 
Non-visualization...... 


“Pathologic response”. ..... . i* 
Flate plate: 4 
I 
Calculi suggestive of 
cholelithiasis.............. 2 


Gastrointestinal series: 5 
Duodenal ulcer.............. 2 
Extrinsic pressure defect...... it 

Barium enema of colon: 2 
I 
Extrinsic pressure defect...... if 


* Performed elsewhere. 
+ Same patient with same area of defect. 


“incidental” autopsy finding. In another case 
the only symptoms were dull, constant right 
lower quadrant pain and anorexia, believed to 
be chronic appendicitis on admission. During 
work-up prior to exploratory celiotomy, chole- 
cystogram showed non-visualization of the 
gallbladder. There was no suggestion of 
malignancy at laparotomy, and uneventful 


‘cholecystectomy was performed. The patient 


died seventeen days postoperatively after 
emboli had been showered to the lower ex- 
tremities and brain. Two patients had asso- 
ciated symptomatic duodenal ulcers. These 
four cases have been mentioned briefly merely 
to point up the insidious nature of carcinoma 
of the gallbladder and to demonstrate the 
false sense of security inherent in non-opera- 
tive management of the “innocuous” silent 
gallstone. 

X-ray studies were of diagnostic value 
in seventeen of twenty-three patients sub- 
jected to some form of roentgen examination. 
(Table v.) Cholecystograms, quite naturally, 
proved the most valuable aid of this type 
Fourteen patients were subjected to chole- 
cystography: Eleven cholecystograms showed 


Poor function............... 1 
Intestinal obstruction........ 1 
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non-visualization and in one of these radio- 
paque calculi were demonstrable. Two showed 
lithiasis. One showed poor function without 
lithiasis, and one, performed elsewhere, was 
reported simply as ‘“‘pathologic response.” 
These figures correspond with others reported 
in recent series.”°?! 


DIAGNOSIS 


The correct diagnosis was made preopera- 
tively in only two cases in which laparotomy 
was performed, and in no case in which the 
patient was not subjected to surgery. Diag- 
nostic accuracy, then, was 7.4 per cent. 
Carcinoma of the gallbladder was suggested 
in the differential diagnosis in four other pa- 
tients. This point is offered not to belittle the 
diagnostic acumen of the interested physicians 
but rather to demonstrate the elusive character 
of this disease diagnostically, particularly in 
view of the significant number of early cases 
discovered in the series. Cholecystitis and/or 
~ choledocholithiasis were the preoperative diag- 
noses considered primarily in twenty patients. 

Primary malignant disease which is limited 
to the gallbladder often may not be obvious at 
laparotomy or during cholecystectomy. Acute 
inflammation of that organ may mask an 
underlying carcinoma by distention of the 
viscus and edema of its walls and adjacent 
tissues. This is particularly true in the resolving 
phase of acute cholecystitis. Indeed, the sub- 
siding edema, fibrosis and early scarring most 
often may not be distinguished by external 
examination from a malignant process confined 
to the gallbladder. Twenty-four of our cases 
came to laparotomy. The diagnosis of malig- 
nant disease was considered in only fourteen 
cases or in fifty-eight per cent; however, in all 
fourteen instances the primary site of malig- 
nancy was considered to be the gallbladder. 
Four cases were diagnosed as chronic chole- 
cystitis and five as acute cholecystitis. One 
patient had intestinal obstruction due to im- 
pacted gallstone at the ileocecal valve. Swinton 
and Becker”? report that in only two of their 
series of twenty cases the diagnosis of primary 
carcinoma was discovered by the pathologist, 
the gallbladder having been removed for condi- 
tions other than malignancy. Puestow” pre- 
sented a series of twenty-nine cases: in five 
of the twenty-six patients operated upon the 
diagnosis of primary carcinoma was not sus- 
pected until pathologic studies of the gall- 
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bladder had been completed. Gray and Sharpe?! 
reported a series of 291 cases of primary car- 
cinoma of the gallbladder in which 85 per cent 
showed spread of the tumor into the liver, 
regional lymph nodes or omentum at the time 
of operation. 


HISTOPATHOLOGY 


Foot? divides primary carcinoma of the gall- 
bladder into two types, namely, adenocar- 
cinoma and epidermoid carcinoma. Adeno- 
carcinoma is said to arise usually in the neck 
of the organ. It may be polypoid in type or, 
more commonly, infiltrating and scirrhous. 
Metaplastic epithelium in the gallbladder may 
produce the epidermoid type of malignant dis- 
ease. Gray and Sharpe! report that squamous 
cell carcinoma occurs in about 4.5 per cent of 
primary malignancies of the gallbladder. 

Adenocarcinoma was the most frequent car- 
cinoma occurring in our series. We have not 
attempted to break down the adenocarcinomas 
further as to papillary, scirrhous, etc. Squa- 
mous carcinoma was found in four cases, or 
15 per cent, which is an occurrence rate of 
about three times that usually reported. Corre- 
lation of survival period in patients having 
adenocarcinoma with those having squamous 
cell carcinoma would be fallacious in such a 
small series; suffice it to say that all patients 
having epidermoid carcinoma died within six 
months of the time of hospital admission. 

In 40 per cent of our cases the tumor was 
apparently limited to the gallbladder itself. 
We have been most fortunate to have had so 
many early cases. Other series report a much 
lower incidence of cases in which the malignant 
process is confined to the gallbladder. 

An interesting finding was that seven, or 
26 per cent, of the patients had acute chole- 
cystitis, histologically, at laparotomy. In 
reviewing the literature we have found no 
mention of the occurrence of acute chole- 
cystitis incident to primary carcinoma of that 
organ. The difficulty encountered in the 
recognition of malignant disease grossly, in the 
presence of acute inflammation, has been 
presented heretofore. 


TREATMENT AND RESULTS 


To date, the only treatment for primary car- 
cinoma of, the gallbladder is surgery. Finney 
and Johnson® have expressed the following 
sentiment, common to most surgeons, in regard 
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TABLE VI 
OPERATIVE PROCEDURES AND SURVIVAL 


Definitive Procedure 


Survival Incidence 


Under 2 wk. 


3-6 mo. | 6-12 mo. 


Cholecystectomy 
Cholecystostomy 


Choledochotomy and biopsy 
Cholecystectomy, wedge resection 


Cholecystectomy, wedge resection 
of liver, resection of gastrohe- 
patic omentum and_ regional 
lymph nodes 

Cholecystectomy, transverse colos- 
tomy (Mikulicz), and partial 
duodenectomy I 


3 


- 


* One patient is living and well 1114 yr. postoperatively. 


to this disease: . such a surgically hope- 
less condition as carcinoma of the gallbladder.” 
Five-year survivals, regardless of limitations 
of the malignant process and/or how radical the 
operative procedure, are quite uncommon. 

The operative procedures employed at the 
Methodist Hospital of Brooklyn, with the 
survival incidence for each procedure, are 
listed in Table v1. Twenty-four patients were 
subjected to surgery: Seven underwent purely 
palliative or diagnostic procedures (two chole- 
cystostomy, three biopsy alone and two chole- 
dochotomy and biopsy). Thirteen patients 
underwent cholecystectomy and four were 
subjected to various forms of radical surgery 
(cholecystectomy with wedge resection of 
liver; cholecystectomy and omentectomy; chol- 
ecystectomy, wedge resection of liver, resection 
of gastrohepatic omentum and regional lymph 
nodes; and cholecystectomy, transverse colos- 
tomy and partial duodenectomy). 

The over-all operative mortality (death 
within two weeks of surgery) was three, 12.5 per 
cent; the hospital mortality was nine, 37.5 per 
cent. All of the seven patients who had under- 
gone only palliative procedures were dead 
within five months. Results were unimpressive 
in the four cases in which patients underwent 


varying radical operations; the longest survivor 
died within seven months. This patient under- 
went cholecystectomy, the finding of primary 
carcinoma being discovered by the pathologist. 
Three weeks later the patient was reoperated 
upon in the hope that radical dissection might 
result in a five-year cure. At the second proce- 
dure no residual or metastatic tumor was seen: 
a wide wedge of liver in the region of the gall- 
bladder bed was resected and radical resection 
of the gastrohepatic omentum and regional 
lymph nodes was performed. Microscopic 
examination of tissue revealed tumor infiltra- 
tion in the liver segment and some lymph 
nodes. Booker and Pack® reported a case of 
primary anaplastic carcinoma of the gall- 
bladder with regional metastases in which the 
patient was subjected to similar radical surgery 
and survived eight years. It is the rare case 
such as this one that provides impetus to 
attempt radical surgery, even in the face of 
regional extension. However, the anatomy of 
the gallbladder area, with its vital structures 
(common duct, hepatic artery and portal vein) 
is such as to preclude true “cancer surgery.” 
We believe that the place of radical surgery in 
primary malignancy of the gallbladder must 
await further appraisal. 


| 
k 
7” 2-12 wk. 1-3 yr.| 4-5 yr.| Over 5 yr. 
I I 2 3 2 I | 3 
Rr Cholecystectomy and omentec- 
| 
| | | | 
Totals | | 4 | 4 | 2 | I 
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Sawyer and Minnis 


Th- patients subjected to cholecystectomy 
alone had the best results. It must be remem- 
bered that it was in these patients, subjected 
solely to removal of the gallbladder, that evi- 
dence of malignancy was not recognized at 
the time of laparotomy. It is therefore assumed 
that extension or metastases were minimal. 
Six patients lived longer than one year post- 
operatively. There were three five-year sur- 
vivals, giving an over-all five-year “cure” rate 
of 12.5 per cent in patients subjected to sur- 
gery. All patients except one are dead. The 
one living patient is apparently free of malig- 
nant disease 11.5 years postoperatively. 


CASE REPORT 


R. A., a fifty-six year old white woman, was 
admitted to the Methodist Hospital of Brook- 
lyn on September 27, 1942, with a diagnosis of 
chronic cholecystitis with cholelithiasis. The 
history was typical of that disease; the patient 
had had intermittent “attacks” of biliary colic 
and jaundice during the three to five years 
prior to admission, the last “‘attack” being 
three months previously. She was afebrile but 
leukocytosis was revealed; the white blood 
count was 17,400, with 94 per cent polymor- 
phonuclear leukocytes. The following morning 
the patient was subjected to uncomplicated 
cholecystectomy, malignancy not being sus- 
pected at that time. Convalescence was 
uneventful and the patient was discharged 
on October 11th, thirteen days postoperatively. 
The pathologist’s report was adenocarcinoma 
with invasion of a lymph node (sentinel cystic 
duct lymph node had been included in the 
specimen), acute cholecystitis and cholelithiasis. 


COMMENT 


Our survival rate, although far from en- 
couraging, is higher than that reported in the 
recent some authors have 
failed to mention end results. Bockus? states 
that, in his survey of the literature, cure may 
not be expected in more than one of forty 
(2.5 per cent) patients surviving surgery. 

Various adjuncts in the management of 
primary carcinoma of the gallbladder have 
been and are being tried. Irradiation has proved 
of no value. Recently Klopp and Biermann** 
have reported encouraging results with the use 
of nitrogen mustard in shrinking the size of 
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the tumor and allaying metastases. Thus the 
malignant process may be made more amenable 
to surgical extirpation. 


SUMMARY AND CONCLUSIONS 


Primary carcinoma of the gallbladder is un- 
common. It may be considered a late com- 
plication of cholelithiasis. In our opinion 
cholelithiasis is a surgical problem, and chole- 
cystectomy with its low operative mortality is 
the treatment of choice. By this bold surgical 
attitude the incidence of malignancy may be 
reduced. Cognizance of the possibility of car- 
cinoma of the gallbladder and attempted 
definitive diagnosis at the time of laparotomy, 
perhaps together with more radical surgery 
and cancer chemotherapeutic agents which are 
still in the experimental stage, may appre- 
ciably improve the prognosis of this almost 
uniformly fatal disease. 
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We recommend: 


Clinical Aspects of the Autonomic Nervous System. By L. A. Gillilan, M.p. 316 pages, 
illustrated. Boston, 1954. Little, Brown & Co. Price $6.50. 

Fluid Therapy. By James D. Hardy, M.p. 255 pages, illustrated. Philadelphia, 1954. 
Lea & Febiger. Price $5.50. 

Tumors of Lymphoid Tissue. By George Lumb, m.p. 204 pages, illustrated, some in 
color. Baltimore, 1954. Williams & Wilkins Co. Price $8.00. 
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PRACTICAL SURGICAL SUGGESTIONS 


The Use of a Transmaxillary Bar in 
Fractures of the Maxilla 


Ropert E. SHANDs, New Albany, Mississippi 


5 pew purpose of this paper is to present a 
method of treating the displaced and 
separated fractures of the maxilla by a method 
that has proved simple and effective. 

The more severe of these fractures often 
include fracture and displacement of the hard 
palate with all of the problems of dental mal- 
occlusion and frequently complicated further 
by the fracture including the lower rim of one 
or both orbits and the zygomatic process of 
the malar bones. A force applied obliquely 
from above and downward to the mid-face 
encounters the bony mass created by the fusion 
of the two sides of the maxilla, which is at- 
tached to the greater mass of the skull by the 
nasal bones, the zygomatic arch and the ptery- 
goids. These are all thin plate bones which 
fracture easily, thus literally separating the 
bony portion of the mid-face from the upper 
skull. 

Two planes of fracture displacement are 
encountered in the more severe types, as 
follows: (1) one or both sides of the maxilla 
are separated downward from the upper skull; 
(2) lateral displacement of any of the frag- 
ments and especially those involving the hard 
palate. The eggshell crush type of fracture of 
the outer wall of the maxillary sinus is not 
discussed in this paper but can be treated by 
standard procedures along with the method 
presented. In like manner, reduction and 
maintenance in two planes are necessary to 
restore facial contour and mouth alignment so 
as to give the best cosmetic and functional 
results. The use of a Kirschner wire and bow 
or cast has fulfilled these requirements with a 
minimum of operative procedure and subse- 
quent scar tissue disfigurement. 
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PROCEDURE 


As soon as possible after injury and before 
edema has reached its height, the fragments 
are reduced manually and held by an assistant 
while a medium-sized Kirschner wire or small 
pin is drilled through from cheek to cheek, im- 
paling the more displaced fragments of one or 
both sides. The wire traverses both maxillary 
sinuses and the cartilage of the nasal septum or 
the perpendicular plate of the ethmoid or 
vomer. This may appear more dangerous than 
it really is, for there is a large area that is safe 
for this procedure which extends from below 
the lower orbital rim downward to the hard 
palate and from the sphenoid sinuses anteriorly. 
This space is quadrilateral in shape and com- 
prises the true nasal cavity. The average 
measurements of the human skull are: vertical 
height, 2 by 214 cm. posteriorly and 24 by 
3 cm. anteriorly; horizontal length, 314 by 
4 cm. superiorly and 4 by 4% inferiorly. 

The level of placement of the wire should be 
solely determined by the level and displacement 
of the fragments and can be placed anywhere 
below the rim of the orbit to the hard palate. 
Any malocclusion of the upper jaw should now 
be corrected by wiring transversely, and upper 
to lower jaw if possible. This wiring must often 
await lateral pressure along the Kirschner wire 
to assist in maintaining position. The placement 
of the fragments along the horizontal plane 
of the wire allows for the application of the 
two principles of upward traction and lateral 
pressure. There are three methods by which 
upward traction may be obtained: (1) by the 
use of a bow, pulley and traction which is good 
in case there is excessive edema; (2) by a head 
and neck cast (medieval armour helmet style) 


+ 7 

4 

> 

as 

4 

cae 
pre 
+ 
t 
= 
= — 

‘ ‘ « a 


with wire hooks incorporated to accommodate 
rubber bands to wire; this may follow No. 1 
when edema subsides; (3) incorporating the 
Kirschner wire in a head and neck cast with the 
fragments reduced as is done in the extremi- 
ties. Lateral pressure may be obtained by: 
(1) use of the turnbuckle on the bow to exert 
lateral pressure over a generous amount of 
gauze and sponge rubber, and (2) lateral 
pressure maintained by head and neck cast as 
described heretofore. Weight traction is rarely 
needed over a few days and the head cast is 
usually not necessary over ten days. Dental 
wiring is allowed to remain four weeks. 

The thin plate-like bones of the face retain 
their position easier and heal earlier than the 
heavier bones of the body. It is a source of 
gratification after traction has been applied in 
two planes over such a broad area to remove 
the Kirschner wire and find only a pinpoint 
wound in either cheek which heals rapidly and 
is scarcely discernible later. 

The question naturally arises as to what 
might be expected in the maxillary sinuses and 
nasal cavity traversed by the wire. Nothing 
has happened in my experience beyond tran- 
sient facial edema on removal of the wire. There 
is little discomfort in wearing this transmaxil- 
lary appliance and no evidence of sinusitis or 
offensive nasal discharge has been encountered 
at any time. Antibiotics are used throughout 
the period of treatment and for a week follow- 
ing removal of the pin. 


CASE REPORTS 


Case 1. E. W., a seventeen year old boy, 
sustained a depressed fracture of the right 
malar process in an automobile accident. 
Physical examination revealed blood pressure 
of 120/78. The right malar process was de- 
pressed about 1 inch and manipulation re- 
vealed a large fragment of the right malar 
process comprising all of the external wall of 
the maxillary sinus. The fracture extended 
into the right nasal bones and extended trans- 
versely above the right side of the maxilla. 
This could be reduced manually and the con- 
tour of the face restored, but it could not be 
retained in position by any means other than 
mechanical fixation. A medium-sized Kirschner 
wire was drilled through the mid-portion of the 
left maxillary sinus, emerging in the mid- 
portion of the fragment held in position by an 
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assistant. A head cap of plaster was formed 
with wire hooks on either side to which rubber 
bands were placed from the Kirschner wire 
close to the cheek. This placed the fragments 
in traction and retained the desired position. 
The head cap was unstable and a neck portion 
was included. The patient was hospitalized for 
six days, after which he returned to school. 
Antibiotics were given while he was in the 
hospital and chemotherapy employed the 
remainder of the three weeks that traction was 
maintained (this time has since been short- 
ened). There was transient edema of the upper 
face following removal of the wire but no other 
untoward reaction was noted. Position was 
maintained, and when the patient was last 
seen the puncture scars of the wire could hardly 
be found. 

Case ul. M. Y., a twenty-six year old 
woman, was involved in an automobile acci- 
dent with a steel-loaded truck. She had been 
thrown through the windshield of her car and 
her face had struck a shelving edge of steel. 
This had sheared away the nose and fractured 
downward all the bones of the face, including 
the lower rim of the orbits, for an estimated 
distance of 3 cm. Both sides of the maxilla 
were displaced laterally and the hard palate 
was fractured down the raphe. Lateral dis- 
placement was marked and there was scarcely 
any contact between upper and lower teeth. 
Separation in the midline of the hard palate 
was such that packing was placed through this 
opening to control the free bleeding from the 
nasal cavity in order to allow free mouth- 
breathing during anesthesia. The blood pres- 
sure was 90/70. General ether anesthesia and 
plasma expander was given. Reconstruction 
of the nose was performed with the remnants 
of the nasal bones, sliding the soft tissue 
medially from the cheeks. A nasal ridge was 
created by maintaining lateral pressure on 
this tissue with split lead shot placed on through 
and through suture of silkworm gut extending 
laterally and including all bony fragments 
near the nose. 

The upper jaw was reduced manually with 
difficulty and could be maintained only with 
the help of an assistant while a Kirschner 
wire was drilled through from the left cheek 
to the right cheek. (Fig. 1.) This stabilized 
the fragments of the upper jaw enough so that 
the teeth could be wired transversely across 
the fracture site and occlusion could be ob- 
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Fic. 1. Case 11. The bar has been drilled across the fractured maxilla. The obliquity of the bar in this case afforded 


better fixation of one of the fragments. 


Fic. 2. Same case. A bow applied to the bar gives lateral pressure by the use of the turnbuckle. Upward traction 


is obtained by weight. 


Fic. 3. Same case. Position maintained by means of head cast. This can often be instituted initially or can be 


used following reduction and maintenance by the bar. 


Fic. 4. Case u. A, shows lines of fracture and separation of fragments. Each 
fragment of maxilla was freely movable. B, shows fragments transfixed by 
bar and reduction effected in two planes by upward traction and lateral 


pressure. 


tained by wiring the upper jaw to the lower 
jaw, maintained with rubber bands. This 
improved the facial contour remarkably. By 
exerting lateral pressure along the wire with 
the turnbuckle of the bow and placing an 
estimated 1 pound of traction to the weight 
to the bow from below upward, the lower rim 
of the orbits were brought back into line and 
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the downward fractured parts of the face were 
restored to their normal position. (Fig. 2.) 
After two days of traction a head and neck 
cast was applied in such a manner that pressure 
was maintained laterally, allowing the plaster 
to come anteriorly on the face enough so as 
literally to mold the upper face within the 
plaster. (Fig. 3.) The wire was removed the 
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next day and the cast alone remained for a 
week. (Fig. 4.) 

The patient was hospitalized for eight days. 
Antibiotics were given parenterally in the 
hospital and then continued orally at home for 
an additional two weeks. The dental wiring 
remained one month, at which time all bony 
fragments were secure. Subsequent follow-up 
showed facial contour intact and a satisfactory 
cosmetic appearance was obtained. 


We recommend: 


Transmaxillary Bar in Fractures of Maxilla 


SUMMARY 


Presented herein is a method of treating 
displaced fractures of the maxilla using a 
through and through Kirschner wire or pin 
and employing either a bow or cast or both to 
obtain upward traction and lateral pressure 
for apposition of the fragments. This method 
affords maximum application of these prin- 
ciples with a minimum of operative interfer- 
ence and subsequent scarring. 


Fluid Balance in Surgical Practice. By L. P. Le Quesne, M.a., B.M., B.CH., F.R.C.S. 
(Eng.). 130 pages, illustrated. Chicago, 1954. Year Book Publishers, Inc. Price $3.50. 

The Surgery of Pulmonary Tuberculosis. By James H. Forsee, M.p. 208 pages, 
$9 illustrations, 1 in color. Philadelphia, 1954. Lea & Febiger. Price $6.50. 
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An Adhesive Surgical Drape 


J. Tuomas Payne, M.pD., Seattle, Washington 


From the Department of Surgery, University of Wasb- 
ington School of Medicine, and the Seattle Veterans 
Administration Hospital, Seattle, Washington. Aided by 
a grant from the Minnesota Mining and Manufacturing 
Company. 


a draping of the laparotomy and 
thoracotomy wound has always been a 
problem to the surgeon. The many technics 
devised with all manner of materials have each 
had disadvantages. Conventional towel draping 
often fails completely to cover the skin with a 
dry layer through long procedures. A usual 
experience is that of skin exposure intermit- 
tently throughout such an operation. Even if 
the skin is completely covered, viscera require 
constant protection against the rough surfaces 
of the drapes. The method of attachment of 
the drape has been a source of irritation. On 
occasion the patient recovers in a satisfactory 
manner from the operative procedure only to 
have great discomfort from a towel clip wound. 
When radiographs are taken during an opera- 
tive procedure, the forgotten towel clip beneath 
a drape contrives to overshadow the most im- 
portant area of the film. 


In seeking a solution to these problems, 
Gerspacher, Fowler and Rolf! developed a 
polyvinyl film drape with an adherent border* 
which could be autoclaved, packaged and 
applied as needed. These drapes were put up as 
disposable units for minor and small field sur- 
gery, where they were used as towels. Their 
application to draping for difficult fields led to 
popular usage; however, they were still unsatis- 
factory for surgery in a large area. 

In 1952 a small polyvinyl sheet with an 
adhesive center was developed which could 
be applied to the proposed operative site. The 
incision could be made directly through this 
area, thereby exposing only a microscopic 
area of skin to the wound. The applicability of 
this drape to surgical procedures seemed ob- 
vious; however, the test of practical usage was 
required. 


TESTING PROCEDURE 


Three problems were presented: (1) adher- 
ence of the drape to the skin after satisfactory 
preparation; (2) effectiveness of the drape in 


* “Scotch” brand surgical drapes. 


TABLE I 
SUMMARY OF PROCEDURES FOR WHICH ADHESIVE DRAPE WAS EMPLOYED 
Bacteriologic 
pHisohex, Ether, 
T a No. of Tincture of Other Skin 
oe Cases Benzoin Skin | Preparation 
Sterile | Growth | Preparation 
Sympathectomy and endarterectomy............... 4 4 4 
5 5 5 
Drainage of pelvic abscess................00000000: 3 1 I 2 
Exploration of common 3 2 
Abdominoperineal resection..................-.-4- 4 4 4 
Thoracoabdominal hiatus herniorrhaphy............ 2 2 2 
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Adhesive Surgical Drape 


Fic. 1. The polyvinyl film drape has an adhesive central rectangle which is applied over the pro- 
posed operative site. There is an ileostomy beneath the mid-lower right edge of this area on the 
drape. The drape can be autoclaved but must have a glove powder surfacing to prevent adherence 


of the surfaces. 


Fic. 2. The incision is made directly through the adherent portion of the drape. The ileostomy is 
beneath the tip of the index finger of the assistant. Note the absence of towel clips. 


protecting the wound from skin contamination; 
(3) skin and wound reaction to the drape. 
Table 1 summarizes the findings in fifty un- 
selected major operative procedures. 

One difficult problem was that of inconsistent 
adherence of the drape to the wound edge after 
routine surgical skin preparation. Several com- 
binations of skin cleansers were tried before a 
satisfactory set was found. Two important 
prerequisites for adequate adherence were that 
the skin be absolutely dry and that it be grease- 
or fat-free. It was found that the usual scrub 
of the skin for five minutes with pHisohex® 
or soap, followed by drying of gross moisture 
with sponges and a quick rinse with ether, 
gave the best results. Even with this combina- 
tion of agents it was necessary that the drape 
be applied smoothly and with firm, even pres- 
sure, particularly around the umbilicus. In this 
latter area the drape invariably failed to adhere 
to the depths of the depression. However, if 
no air was trapped in the umbilicus, adherence 
around the edge was quite satisfactory. 

The effectiveness of the drape in protecting 
the wound was checked by cultures beneath the 
drape at various times during the procedure. 
Only one such culture showed any organisms 
and this one was early in the work. One wound 
infection occurred. In this instance an abscess 
from perforated carcinoma of the sigmoid was 


drained; thus wound infection was not too 
surprising. (Table 1.) 

There was no cutaneous or systemic reaction 
to the drape. The skin sensitivity of the poly- 
vinyl film has been tested previously? and 
found to cause a definite though minimal reac- 
tion in a very few persons. 

Bacteriologic examination of the effective- 
ness of soap, pHisoderm® and ether is well 
known. Compound tincture of benzoin has 
likewise been studied. In the present problem 
it was used only as an adhesive adjunct; how- 
ever, the sterility of stock solutions was con- 
firmed. Time studies showed that 98 per cent 
of the test organisms were killed in one minute, 
the approximate time required for the drying 
of the agent on the skin. 

It was found that all agents were sterile if 


kept in non-porous, stoppered glass or plastic 
containers. 


RECOMMENDED PROCEDURE 


The plastic adhesive surgical drape (Fig. 1) 
is 105 by 89 cm. and has a central area of 
adhesive of 15 by 28 cm. covered by a protec- 
tive film. After preparation of the skin, de- 
scribed heretofore, the area drapes are applied. 
Clipping of the towels to the skin is not neces- 
sary as the tincture of benzoin film prevents 
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Fic. 3. Same case as in Figures 1 and 2. The patient 
with an ileostomy is an ideal candidate for the use of 
such an adherent plastic drape. 


their slipping. The adhesive film is removed 
from the drape and the drape applied firmly 
with even pressure from one end to the other, 
expressing all air bubbles. The drape is 
unfolded and the packing powder wiped off 
with a moist sponge. The incision is made 
through the drape. (Fig. 2.) 

Adherence of the drape throughout the surgi- 
cal procedure will be good if no air bubbles are 
in the line of incision and if the incision does 
not come too close to the umbilicus. 

The smooth, waterproof surface of the drape 
minimizes trauma to viscera that are delivered 
through the wound. No moisture, of course, can 
penetrate to the skin. The skin incision can be 
lengthened through the drape. The drape can 
be autoclaved, as other non-plastic drapes. 
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At the termination of the operative proce- 
dure the wound is closed to the skin with the 
drape in place. It is also possible to close the 
skin, removing the drape by tearing it off the 
skin sutures or by stripping the wound edge 
of 1 or 2 mm. of drape and then folding the 
drape over as a waterproof dressing. This 
latter technic is especially applicable if there 
is a colostomy or a draining wound elsewhere 
in the abdomen. 

This drape is applicable to all laparotomy 
and thoracotomy wounds. Its special use is in 
the case of a contaminated wound, drainage 
site or enterostomy requiring a clean operative 
procedure in an adjacent area. (Fig. 3.) Here 
the drape satisfactorily isolates the new opera- 
tive field. 


SUMMARY AND CONCLUSION 


An adhesive plastic disposable surgical 
drape is described which is applied to the ab- 
domen or chest after a slight modification of a 
routine surgical skin preparation. It gives 
nearly perfect protection from skin contamina- 
tion and is particularly useful in operations 
performed near draining wounds or enteros- 
tomies. It was employed satisfactorily in fifty 
cases with bacteriologic controls. 
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Simple Clamp for Arterial Anastomosis 


RicHarpD H. Ecpant, m.p., Minneapolis, Minnesota 


From the Naval Medical Research Institute, Bethesda, 
Maryland. The opinions or assertions contained berein 
are the private ones of the writer and are not to be con- 
strued as official or reflecting the views of the Navy Depart- 
ment or the naval service at large. 


pegged of the Potts ductus clamp 
with its various modifications has in- 
creased the ease and safety of arterial anasto- 
mosis, especially of the larger arteries.! Prior 
to the advent of the Potts clamp there was 
very real danger of the artery slipping during 
anastomosis from any of the various devices 
used to hold it. However, the principle of 
multiple point fixation embodied in the Potts 
clamp resulted in maximal holding with mini- 
mal damage to the blood vessel. Certainly 
this type of clamp deserves its current popu- 
larity and will continue to be used in most 
human cases. However, the Potts clamp and 
similar instruments are expensive and not 
easy to obtain. For this reason a search was 
made for a method of arterial anastomosis 
which involved the use of readily obtainable 
materials of low cost. Such a development 
would find ready application in the experi- 
mental surgical laboratory, as well as in hos- 
pitals where the more refined instruments are 
available. 


METHOD 


Standard “‘crocodile”’ clips, available in any 
electrical shop, were utilized for arterial 
anastomoses. The jaws of the clip overlap 
when it is closed and are opened by thumb and 
forefinger pressure in the middle of the device. 
They contain an inner and outer layer of blunt 
teeth. A tension spring controls the strength 
of the jaws, and this factor may be altered by 
easily removing the spring and substituting 
another with either greater or lesser tension. 
Clips are made of either copper or cadmium- 
plated steel and are quite uniform in spring 
tension as manufactured. They are approxi- 
mately 5.5 cm. in length and 0.8 cm. in widest 
diameter. Holding surface of the jaws is 1.2 cm. 


(Fig. 1.) 


In order to determine the applicability of 
this clamp, a series of ten aortic anastomoses 
was performed in dogs, restoring continuity 
in the transected thoracic and abdominal 
aorta, and inserting orlon cloth grafts in some 
instances. Segments of the abdominal aorta 
were clamped with a hemostat, Glover’s clamp 
(both two and three notches closed), ‘‘croco- 
dile” clip and Potts’ clamp (also both two and 
three notches closed); intimal damage from 
the various devices was then compared. In 
order to assess the holding power of “‘croco- 
dile” clips, an aorta was suspended from such 
a clip and successive weights were added to a 
wire attached to the lower end of the aorta. 
The point at which the aorta began to slip 
was determined and adjudged the limit of 
holding power of the clip. 


RESULTS 


No difficulty was encountered in the per- 
formance of ten aortic anastomoses utilizing 
“crocodile” clips. The clips were easily rotated 
to visualize the posterior anastomosis, and 
aortic slipping did not occur. In some instances 
a severe stretch was placed on the proximal 
aorta in order to approximate the two severed 
ends, and even under these circumstances the 
method used was adequate. It had been pre- 
viously determined that aortic anastomoses 
using “‘bulldog” clamps were dangerous be- 
cause of slipping. 

Aortic clamping with both Potts’ and “‘croco- 
dile” clamps resulted in no damage to the 
vessel wall. Hemostat application to the aorta 
was followed with considerable cutting of the 
vessel wall, easily visualized when the aorta 
was opened. Glover’s clamps also resulted in 
variable but definite damage to the vessel wall 
at both the two and three notch positions. 
(Fig. 2.) 

The aorta slipped from “crocodile” clips 
with the application of between 750 and 
850 gm. of weight. Three standard clips, 
randomly selected, slipped within this weight 
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range. The holding power can be greatly in- 
creased by the insertion of a stronger spring 
but was unnecessary in our aortic applications. 


COMMENT 


“Crocodile” clips make a safe, inexpensive, 
easily obtainable and satisfactory clamp for 
arterial anastomosis. Jaw size would not per- 
mit human adult aortic anastomosis; however, 
the clips have been found ideal for aortic 
work in the dog and would probably be satis- 
factory for human adult arteries the size of 
the femoral, carotid and subclavian. They 
may be modified for work in deep areas by 
adding holding attachments. They cause no 
damage to the blood vessel wall and withstand 
moderately severe tension before slipping. 


0) 
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Fic. 2. Aortic clamping with various instruments. 
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Ring Ligature Carrier 


Gorpon M. Carver, Jr., M.p., Durham, North Carolina 


From the Department of Surgery, Duke University School 
of Medicine, Durbam, North Carolina. 
IGATURE material for use by the surgeon at 
the operating table is generally rolled on 
metal spools, glass rods, gauze sponges or rub- 
ber tubes. The preparation of this material 
requires a considerable amount of time, espe- 
cially in large hospitals where twenty-five or 


attached to a stainless steel cylinder containing 
a metal spool. (Fig. 1.) The ligature material 
is wound on these metal spools with the aid of 
an electric winder (Fig. 2) and the entire day’s 
operating supply can be prepared in fifteen 
to twenty minutes by one nurse. With the 
ring ligature carrier the surgeon has the free- 
dom of all fingers and finds tying effortless. 


Fic. 1. A, ring ligature carrier consisting of ring, cylinder, 
reel and cap. The reel will carry 200 feet of No. 4-0 silk. B, 
the small size of the ring ligature carrier allows the sur- 
geon to operate with his ligature material always in hand 
without interfering with finger motion. 


more operations are performed daily. For the 
surgeon this type of ligature carrier is confining 
as it requires the use of two fingers of one hand 
to control the carrier while tying. Some sur- 
geons refuse to use such devices and resort to 
individually cut ligatures. This prolongs the 
operative procedure, as each suture must be 
passed from nurse to surgeon or the surgeon 
must look away from the operative field to 
pick up the next ligature. 

A simple ligature-carrying device has been 
developed which consists of a metal ring 


Operating time is saved since it is not necessary 
to reach or wait for the next ligature. 

One reel contains sufficient ligature material 
for almost any surgical procedure. Three or 
four reels are put in each operating set, with 
varying sizes or types of ligatures according to 
the surgeon’s preference. The reels are easily 
changed by simply removing the cap at the 
end of the cylinder. 

Ligature carrying devices employing reels 
have been described before’? but have not 
been popular because of their size, expense or 
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Fic. 2. Electric motor with rheostat, spool and reel 
holder facilitates rapid preparation of ligature material. 


lack of durability. Operating room personnel 
readily accept the ring ligature carrier because 
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of its time-saving quality and 
construction. 


its simple 


SUMMARY 


The ring ligature carrier is a time saver and a 
convenience both to the surgeon and the operat- 
ing room personnel. It has proved to be a 
welcome accession to the operating sets at 
Duke University Hospital. 


Acknowledgment: The ring ligature carrier 
was designed and constructed with the aid of 
Mr. William Barbour of the Duke University 
Surgical Instrument Laboratory. 
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New Type T-Tube 


SipNeEY Hirscu, M.p., Cedarhurst, New York 


i es be described is a modification of the 
Levin tube which is commonly used for 
aspiration of the stomach. This modification 
serves additional purposes for its use at the 
operating table, particularly in procedures 


I 


commonly done. At the time of gastrectomy, 
after the closure of the posterior wall and before 
the closure of the anterior anastomosis, the 
modified Levin tube which is in the stomach is 
pulled into the wound and the T-portion with 


2 


Fic. 1. Assembled modified Levin tube with the attached T-limb. Small unit is key to tighten screws. 
Fic. 2. Unit taken apart showing collar at end of Levin tube, the soft rubber used for the T-attachment, and the 


threaded screw and key. 


such as partial or subtotal gastrectomy. The 
same idea can be applied for the use of com- 
mon duct T-tubes. 

The new tube utilizes the No. 16 French 
Levin tube. The catheter-type tip is replaced 
with a flush metal collar that firmly holds the 
tube. This collar is threaded inside and has a 
¥¥ inch hole through its center. A 6 inch piece 
of common soft rubber No. 16 French drainage 
tubing is slit its whole length on one side. On 
the opposite side, at its center, a minute hole 
is made to permit the passage of a threaded 
screw. This assembly then screws into the 
collar on the Levin tube. The head of the screw 
is also slotted so that an appropriate key or 
screw driver can tighten the union of the collar 
and the screw. (Figs. 1 and 2.) 


METHOD 


The modified Levin tube is placed into the 
stomach through the nose preoperatively, as is 


its screw is threaded into the collar and tight- 
ened. The limbs are then appropriately placed 
in the afferent and efferent loops of the anasto- 
mosis, and the anterior closure of the anasto- 
mosis is completed. 


COMMENTS 


This procedure permits decompression of the 
afferent and efferent loops and may be helpful 
in preventing the occasional duodenal “blow- 
out.” Its position in the efferent loop may be 
helpful in a complicating ileus or in a distal 
obstruction from any cause. In addition, if there 
is temporary obstruction of the anastomotic 
stoma, the tube will facilitate feeding since its 
T-limb is beyond the stoma. At the desired 
time the assembled tube is easily withdrawn 
through the nose because the T-junction 
collapses without any difficulty. 
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CASE REPORTS 


A Migratory Arterial Foreign Body 


R. Movin, M.p., Copenbagen, Denmark, Cort. Jos—EpH m.c., Monterey, California, AND 
Lr. Cot. A. R. VALLE, m.c., Detroit, Michigan 


paper reports the case of a migrating 
Intravascular bullet resulting from a pene- 
trating wound in the anterosuperior left chest.! 
The missile entered either the aorta or the left 
side of the heart and later became lodged in 
the right femoral artery. The bullet was 
removed at arteriotomy sixty-four hours later. 
However, a supracondylar amputation of the 
right leg had to be performed thirteen days 
later. 
CASE REPORT 


The patient, a twenty-eight year old white 
soldier, was wounded in action near Taegu, 
Korea, on May 20, 1951. He received a pene- 
trating wound in the left side of the chest as a 
result of enemy small arms fire. He was in a 
cut-off position when wounded and was first 
treated at the 2nd Battalion Aid Station the 
day following injury. He was in shock and 
received 1,000 cc. of whole blood and 300,000 
units of penicillin. He was evacuated through 
regular channels to a Danish hospital ship. 
While in transit, x-ray examination showed a 
left hemopneumothorax with a compound 
comminuted fracture of the left clavicle. 
Several thoracenteses of the left side of the 
chest yielded 550 cc. of blood and 100 cc. of air. 
The patient stated that he noticed numbness 
and aching of the right leg approximately 
one day following injury. 

The patient was admitted to the hospital 
ship in fair condition sixty-three hours after 
injury. Physical and x-ray examination of the 
chest showed a left hemothorax with a com- 
pound comminuted fracture of the mid-left 
clavicle and a puncture wound in the corre- 
sponding area of overlying skin. (Figs. 1 and 2.) 
No wound of exit could be found, nor could the 
missile be demonstrated in the chest. The right 
leg was very pale and cold, and no pulsations 
could be felt. The right thigh and knee were 
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warm. Pulsations were present in the right 
femoral artery only in the inguinal region. The 
patient was unable to move the right leg and 
foot, and complained of numbness and aching 
in the limb. The diagnosis of a right femoral 
embolism was made. The possibility of a 
migratory bullet as the cause of the obstruction 
was also contemplated. X-ray of the pelvis 
revealed the bullet in the right upper femoral 
artery. (Fig. 3.) The patient was taken imme- 
diately to the operating room, and under spinal 
anesthesia the right femoral artery was mobi- 
lized and the bullet located. It was found 1 cm. 
below the profunda. Arteriotomy was per- 
formed and a 9 mm. bullet with the associated 
thrombus removed. The defect was satisfac- 
torily sutured with arterial silk. Postoperatively 
the patient was treated with sympathetic 
blocks and heparin. The condition of the leg 
improved and it became warm all the way to 
the toes. However, no pulsations could be felt 
in the popliteal or dorsalis pedis arteries and 
he was unable to move the right foot or toes. 

He was transferred to Tokyo Army Hospital 
on June ist, and on June 2nd a guillotine 
supracondylar amputation about 2 cm. above 
the knee was performed because of gangrene 
of the right lower leg. 

Hemopneumothorax still existed and several 
thoracenteses were performed which yielded 
1,500 cc. of blood and 400 cc. of air. Penicillin 
and streptomycin were given systemically and 
intrapleurally. All cultures of the pleural fluid 
were negative and the lung was completely 
expanded without further treatment. (Fig. 4.) 
Electrocardiogram and physical examination 
of the heart were within normal limits. 

The patient was evacuated to the Zone of 
Interior on July 7th and admitted to Walter 
Reed Army Hospital. The amputation stump 
was secondarily infected but gradually healed. 
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Migratory Arterial Foreign Body 


Fic. 1. Illustrates the point of entrance of the bullet. 


Fic. 2. Chest x-ray showing left hemothorax and com- 
minuted fracture of the left clavicle. 


In March, 1952, he was transferred to an 
Army prosthesis center where a prosthesis was 
fitted and he was subsequently discharged. 


COMMENTS 


We present this case of a migratory intra- 
arterial bullet resulting from a penetrating 


Fic. 3. X-ray of the right hip showing bullet in the right 
upper femoral artery. 


wound to the left upper chest as probably the 
eighth such case in which the patient survived. 
In reviewing the literature we encountered 
descriptions of nineteen similar cases, of which 
seven survived. Detailed summaries of all these 
cases can be found in articles published either 
by Keely? or Curtillet.? In each case the 
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Fic. 4. Chest x-ray showing complete clearance of left 
hemothorax. 


embolus was a bullet, and it is evident that 
the most likely place for the embolus to lodge 
is in the arteries supplying the lower extremi- 
ties. In the cases reported, ten lodged in the 
femoral artery, four in the iliac artery, one in 
the popliteal artery and two in the abdominal 
aorta. Only one bullet lodged in the axillary 
artery. 

We can only surmise how the bullet entered 
the arterial circulation in the surviving pa- 
tients, including our own. None of these pa- 
tients had exploratory thoracotomies and there 
was no mention as to whether or not any of 
them had hemopericardia. Our patient showed 
no evidence of hemopericardium at any time. 
From a review of the autopsies performed on 
those patients who died, it becomes apparent 
that bullets entering through a wound in the 
anterior chest are most likely to enter the 
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circulatory system through the ascending 
aorta and those entering the posterior chest 
are most likely to enter through the descending 
aorta or left side of the heart. 

Although it is advisable to remove the 
embolic bullet as soon as possible, it would 


TABLE | 
Time 
between 
ne ee Lodging of Location of Amputation 
Embolus Embolus Performed 
and 
Removal 
Keely 18 hr. Femoral artery | 22 days later 
Schloffer 2mo. | Axillary artery | None 
Rubesch 2 days | Femoral artery | 15 days 
Boeckel 2 days | Femoral artery | 18 days 
Perdoux | go days | Iliac artery None 
LaRoque | 18 days | Femoral artery | None 
Cooper 7 mo. | Abdominal aorta | None 


appear from a review of the literature that the 
length of time elapsing between the lodging of 
the bullet in the artery and its removal is not 
the critical factor in determining the need for 
amputation. From a perusal of Table 1 it 
would seem that the location of the embolus 
and the degree to which collateral circulation is 
developed are the factors which determine 
whether or not amputation must be performed. 
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Obstruction of the Ileum after Irradiation 
for Cancer of the Cervix 


WituiaM P. SMITH, M.D. AND Roy E. Swenson, M.p., Columbus, Obio 


U has been recognized for many years that 
radiation therapy for carcinoma of the cer- 
vix or the uterus may result in severe damage 
to the intestinal tract. Because of its close 
proximity, the rectum is frequently damaged. 
There may be injury to the urinary bladder 
and to the small intestine. The latter may result 
in hyperemia, and edema of the intestinal 
mucosa with ulceration, sphacelation, perfora- 
tion or fibrosis with occlusion of the bowel and 
intestinal obstruction. The sequelae may occur 
months or years following the radiation therapy 
for cancer of the cervix or uterus. 

The symptoms frequently consist of nausea, 
diarrhea and intestinal hemorrhage, and later 
symptoms of partial intestinal obstruction. If 
the condition is not remedied, complete ob- 
struction may result. There may be intestinal 
perforation followed by peritonitis or fistula 
formation into the bladder or into another 
segment of the bowel. 

Jones, Frank, and Pohle! reported cases in 
which symptoms did not occur until eight 
years after irradiation. Gardner and Anlyan® 
reported a case in which the intestinal lesion 
produced symptoms of hemorrhage from ulcera- 
tion and stenosis of the ileum twelve and a 
half years following irradiation. They report 
another case in which they found a walled-off 
perforation in the terminal ileum six months 
after radium and x-ray had been used for 
carcinoma in a cervical stump. 

Walsh? in 1899 reported a case in which a 
man, exposed to x-ray in his work, developed 
diarrhea which subsided after a vacation, but 
recurred upon subsequent re-exposure. Buie 
and Malmgren? described “‘factitial proctitis” 
due to irradiation from radium in the treatment 
of cancer of the cervix. Martin and Rogers 
produced intestinal obstruction following the 
administration of three erythema doses of 
x-ray directly to the bowel.'! The stenosis de- 
veloped in five to six months. It was Todd‘ 
who postulated that such changes are due to a 


secondary endarteritis or thrombosis of the 
blood vessels supplying the areas of the gut 
involved. The aforementioned is a sequel of an 
acute inflammatory reaction with edema, 
hyperemia and an initial spasm of the bowel. 
In the serious cases there is thrombosis and 
infarction of the involved area. The late com- 
plication or sequel consists of the formation of 
various amounts of fibrous tissue which, when 
pronounced, produces a characteristic “rubber 
hose” appearance of the involved area in the 
bowel. Pessel® states that some damage occurs 
to the sigmoid in 47 per cent, to the rectum in 
28 per cent, to the ileum in g per cent, and to 
both the rectum and sigmoid in 14 per cent 


‘following irradiation therapy for cancer of the 


cervix. 

The case we are reporting was irradiated 
December 8, 1953, and symptoms of intestinal 
obstruction were present on February 17, 1954. 


CASE REPORT 
M. R., a well developed fifty-six year old 


Negro woman, was first admitted to our service 
at White Cross Hospital on December 8, 1953. 
Prior to her admission she had sought medical 
attention from her family physician for a dark 
vaginal discharge of from three to four months’ 
duration. 

On admission her blood pressure measured 
210/110 mm. Hg. and the heart was enlarged 
to the left. A systolic murmur was audible over 
the aortic and mitral areas; the second sound 
was accentuated over all areas. Electrocardio- 
gram revealed evidence of an old healed poste- 
rior myocardial infarction. The blood count 
was essentially normal. The urine showed 
40 mg. of albumin and many white blood cells. 

On the day following admission she was 
taken to surgery, and under pentothal®-cyclo- 
propane-oxygen anesthesia cervical and uterine 
curettings revealed squamous cell carcinoma 
of the cervix, grade 11. The carcinomatous 
process was associated with a severe inflamma- 
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Fic. 1. X-ray showing distended loops of small intes- 
tine due to obstruction of the ileum. 


tory reaction; the neoplastic cells freely in- 
vaded the supporting cervical stroma. Radium 
needles were inserted into the cervix and a tube 
of shielded radium was inserted into the uterine 
fundus. The radium tube was removed after 
3,550 mg. hours of radium irradiation had been 
delivered to the fundal area; the cervical needles 
were removed after 2,684 mg. hours of similar 
irradiation were delivered to the cervical area. 

The postoperative course was uneventful. 
Her severe hypertension did not respond 
appreciably to rest or sedation or to several of 
the most recent blood pressure depressants. 
She was released from the hospital on the 
seventh postoperative day. 

Follow-up examination on February 17, 
1954, revealed that the cervix was shrinking 
appreciably in size and was more mobile than 
on her initial preoperative examination. No 
inguinal adenopathy was demonstrable. She 
stated that she had begun to note constipation 
which heretofore had not been a problem. Her 
blood pressure remained at the high level of 
196/110 mm. Hg. 

She returned to the clinic on March 29, 1954, 
for follow-up examination and was immediately 
readmitted to the hospital. She complained of 
severe pain in the epigastrium of twenty-four 
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hours’ duration, associated with severe nausea 
and vomiting. Moderate abdominal distention 
was present, but she stated that she had con- 
tinued to have daily bowel movements with 
mild laxation. She complained of headache, 
“buzzy ears”’ and blurred vision. The blood 
pressure was 196/130 mm. Hg.; the pulse, 
100/min. The heart findings were as before, 
but the liver edge was palpable two finger- 
breadths below the costal margin; no peripheral 
edema was present. Pelvic examination re- 
vealed the cervix to be movable; no parametrial 
tenderness or masses were present. Bowel 
sounds were high-pitched but active. 

The red blood count and urinalysis were not 
remarkable; the white blood cells numbered 
11,700 with 82 per cent neutrophils, 27 per cent 
lymphocytes and 1 monocyte. The electro- 
cardiogram was relatively unchanged. A flat 
plate of the abdomen revealed moderate gas 
in the stomach and loops of the small bowel 
as well as fluid levels in the small bowel 
and stomach, suggesting partial small bowel 
obstruction. 

Admission diagnoses were severe hyperten- 
sive cardiovascular disease with impending 
cerebral disaster, early cardiac decompensation 
and partial small bowel obstruction, in addition 
to the status after irradiation of the known 
pelvic malignancy. 

Initial treatment was devoted to conserva- 
tive relief of the partial intestinal obstruction 
and intensive measures to lower her blood 
pressure and improve her general condition. 
She was immediately sedated and given 
erythrityltetranitrate, 44 gr. every fourth hour, 
and one fortified stolic tablet three times a day. 
She was permitted to have clear liquids orally; 
however, after twelve hours an episode of 
vomiting occurred and a Levin tube was passed 
into the duodenum and Wangensteen suction 
applied for thirty-six hours, after which liquids 
were again tolerated orally without incident. 
Fluid and electrolyte balance during the period 
of suction drainage was maintained by the 
subcutaneous administration of normal saline 
and 5 per cent glucose in water in sufficient 
quantities to maintain normal blood chlorides 
and a daily urinary output of 1,200 cc. 

Forty-eight hours after the removal of the 
Levin tube the patient had a normal bowel 
movement and was permitted to have a semi- 
solid diet. No diagnostic barium studies were 
done because of the previous roentgen evidence 
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of partial small bowel obstruction. Her blood 
pressure slowly declined, and on the eighth 
hospital day it ranged from 136/78 to 156/70 
mm. Hg. The liver edge was no longer palpable. 
The pulse was 84/min. 

Sulfasuxidine administration was begun on 
the tenth hospital day in doses of 1.0 gm. every 
fourth hour by mouth. In addition, she received 
I gm. of streptomycin and 600,000 units of 
crystacillin intramuscularly daily. On the 
morning of the thirteenth hospital day she was 
taken to surgery for abdominal exploration. 
Twelve hours preoperatively a Levin tube was 
reinserted and Wangensteen suction reapplied. 

Abdominal exploration was performed un- 
der pentothal-cyclopropane-oxygen anesthesia 
through a low midline incision. Numerous 
dense adhesions between the loops of the small 
bowel and omentum were immediately en- 
countered and tediously lysed. Further ex- 


Fic. 3. Photomicrograph showing the changes in the gut due to irradiation. 


See pathologic report in test. 


ploration revealed a fusiform, rubbery mass 
in the terminal ileum approximately 20 cm. 
from the ileocecal junction. This mass was 
approximately 7 cm. in length, 3 cm. in diame- 
ter and densely adherent to the posterior wall 
of the uterine fundus, the pelvis floor and to 
adjacent loops of terminal ileum. These dense 
adhesions were lysed by sharp and blunt dis- 
section, and subsequently the 19 cm. of the 
involved loop of ileum were resected. Ileal 
continuity was restored by side-to-side anasto- 
mosis. Further exploration of the pelvis and 
abdomen revealed no grossly demonstrable 
metastatic lesions. The uterus was smooth 
and shrunken to less than one-half normal size. 
Prior to closure, 2.5 gm. of sulfathiazole and 
1.0 gm. of streptomycin were instilled into 
the peritoneal cavity. 

The gross and microscopic pathologic find- 
ings are illustrated in Figures 1 to 3. 


Zz 

a Fic. 2. Photograph showing “rubber hose” segment of the involved ileum. 
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The pathologic report revealed the following: 
“Specimen: Small bowel and tumor mass. 
Gross description: The specimen is a segment 
of small bowel measuring 19 cm. in length and 
6.5 and 5.5 cm. at the surgical margins. Five 
cm. from each surgical margin, in the central 
portion of the specimen, the wall is thickened 
and the lumen narrowed; here the lumen 
measures 2.5 cm. in circumference. The surface 
is grayish-blue and opaque. Focally the wall 
is markedly thickened for a distance of 4.5 cm. 
in the long axis of the specimen. Here the wall 
measures up to 6 mm. in thickness. The mucosa 
over this area is rough, irregular, finely and 
coarsely granular and appears to be ulcerated. 
This area measures 4.5 X 2.5 cm. One small 
0.5 cm. soft grayish-pink lymph node is 
found in the mesenteric border of the specimen. 
An irregular piece of omentum measuring 
10 X 7 X 0.5 cm. is also submitted. Micro- 
scopic examination: The mucosa of the small 
bowel is extensively ulcerated and denuded 
and the underlying submucosa is very mark- 
edly thickened and edematous. The arterioles 
of the ordinarily well vascularized submucosal 
layer are markedly thickened and sclerotic. 
There is hyalin thickening of the intima of 
many of these vessels and many areas are 
narrowed to a point of occlusion. In other 
vessels there is intimal proliferation and mod- 
erate numbers of large foamy macrophages are 
present within this hyperplastic layer. Through- 
out the submucosa there is a moderate degree 
of leukocytic reaction consisting of neutrophils, 
a few eosinophils, lymphocytes and plasma 
cells; this is accompanied by a slight fibro- 
blastic proliferation. The surface of the ulcer- 
ated zone is covered by a thick fibrino-purulent 
exudate. The mucosal layers are markedly 
thickened and hypertrophied. The muscular 
layers are infiltrated by inflammatory cells 
and in a few zones there is focal replacement by 
fibrous tissue. In one section there is coagula- 
tion necrosis extending throughout the entire 
muscular and serosal layers. In all sections 
the serosa is markedly thickened, fibrotic and 
edematous and it is congested and hemorrhagic. 
A few of the veins in the submucosa are 
partially filled with organizing thrombus and 
there is a slight area of inflammatory reaction 
within the media of these veins. Diagnosis: (1) 
Marked arteriosclerosis, probably radiation ef- 
fect; (2) thrombophlebitis; (3) infarction, focal; 
and (4) intestinal obstruction, postirradiation.” 
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Postoperatively, Wangensteen suction was 
maintained until the ninth postoperative day 
when the patient was spontaneously passing 
gas. During this period she was permitted sips 
of 5 per cent glucose in isotonic saline chilled 
with ice chips, In addition, fluid and electro- 
lyte balance was maintained by the subcutane- 
ous administration of 5 per cent glucose in 
water and normal saline to which vitamin C 
and potassium chloride were added. The 
amount of fluid so administered was guided by 
her daily urinary volume, and serum chloride 
and potassium levels. Absorption of fluids was 
promoted by adding hyaluronidase to the 
preparations. In addition, she received 500 cc. 
of 5 per cent glucose in water containing 
500 mg. of achromycin® on the first three 
postoperative days. Postoperatively, 1 gm. 
of streptomycin and 900,000 units of crystacil- 
lin were administered intramuscularly daily 
in divided doses until her temperature had been 
normal for forty-eight hours, ie., on the 
fifteenth postoperative day. 

Digitalization was necessary on the fifth 
postoperative day to control a rapid pulse of 
120/min. and arrhythmia, both of which sub- 
sided within twenty-four hours. 

Following the removal of the Levin tube on 
the ninth postoperative day, the patient was 
permitted to have clear liquids orally, subse- 
quently increasing the type and amount of 
food until she was managing a soft hospital 
diet on the twentieth postoperative day. She 
was released from the hospital one month after 
admission. 

Following release from the hospital she was 
followed on an outpatient basis at intervals of 
three weeks. For several months she noted 
slight abdominal distention, but continued to 
have daily formed bowel movements. Initially 
she complained of the passage of a considerable 
amount of red mucus at stool, but did not notice 
any frank blood or tarry colored stools. 
Sigmoidoscopy three months postoperatively 
revealed numerous small hemorrhagic foci 
scattered throughout the mucosa of the recto- 
sigmoid—these small areas bled freely upon 
slight trauma with a cotton swab. She has 
been on a regimen of 1.5 gm. of oral vitamin C 
daily in addition to therapeutic hematinic 
preparations. Intermittent courses of sulfa- 
suxidine have been given to decrease the 
intestinal inflammatory reaction. In September, 
1954, passage of mucus had ceased and bowel 
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Obstruction of Ileum after Irradiation 
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Foreign Body in the Rectum 


J. GERENDASY, M.D., Elizabeth, New Jersey 


4 yor presence of foreign bodies in the rec- 
tum, exclusive of the formation of a fecal 
impaction, appears to be due to three possible 
causes: (1) objects present through penetrating 
injuries, (2) objects ingested and (3) foreign 
bodies introduced through the anus. All sorts 
of things have been found in the rectum, the 
most bizarre of which are self-introduced. 
Medical literature furnishes ample illustrations 
of all three causes of foreign bodies in the 
rectum.!~4 

In most instances the diagnosis is plain; 
however, in cases of foreign bodies which have 
been swallowed (mostly by children) the diag- 
nosis is not always clear, as is the case also when 
foreign bodies are introduced into the lower 
bowel by perverts, unless their act is acknowl- 
edged by the victim when he applies for relief. 

All such practices whether of purposeful or 
accidental occurrence may lead to serious 
injury, depending upon the size, shape and 
sharpness of the inserted object and upon the 
force and direction with which it is driven into 
the anal or rectal canal. 

Local injury to the anus and surrounding 
perianal tissue is frequent and is easily ob- 
served. Perforation of the bowel as it makes the 
bend at the rectosigmoid junction is the most 
frequent occurrence of a serious nature. How- 
ever, any of the organs may be injured and 
other viscera penetrated, depending upon the 
force exerted. Generally, in the removal of 
foreign bodies from the rectum much more 
difficulty may be experienced than is at first 
apparent. The removal of such foreign bodies 
requires much patience, gentleness and skill in 
order to avoid perforation of the bowel or 
injury to the soft parts, with subsequent abscess 
formation. Perforating injury with consequent 
peritoneal contamination, while not carrying 
the mortality previously observed since the 
introduction of antibiotics, still presents a 
great deal of hazard. 

Successful removal of these foreign bodies 
depends upon their size and shape, and the 
surgeon’s ability to grasp them. Small objects 
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such as enema tips, thermometers or pencils, 
can usually be removed in the doctor’s office 
through a proctoscope without anesthesia. 
In cases involving larger objects, however, the 
patient should be hospitalized; spinal or caudal 
anesthesia with dilatation of the sphincter 
musculature is required before removal can be 
accomplished. In any event, in most instances 
it is a safe rule to hospitalize the patient. After 
determining the presence of a foreign body, a 
scout film of the entire abdomen should be 
made in order to determine the size and position 
of the object and, incidentally, to rule out 
perforation of the bowel which may be indi- 
cated by air under the diaphragm. 

In removing large objects with a smooth 
surface from the rectum (such as a glass jar) 
much difficulty may be encountered because 
of the readiness with which the objects break 
or because of inability to grasp a smooth sur- 
face with sufficient traction to allow it to be 
withdrawn. 


CASE REPORT 


T. L., a seventy-nine year old white obese 
man, was admitted to the Elizabeth General 
Hospital on September 20, 1954. He stated 
that he had been suffering with severe pruritus 
ani for the past year. Itching became intoler- 
able the day before admission and in order to 
obtain relief the patient scratched the affected 
area vigorously, causing profuse rectal bleeding. 
In an attempt to stop the bleeding he sat on a 
cylindrical jar (Fig. 1) which gradually slipped 
into the rectum. The bleeding diminished 
somewhat but later, when the patient at- 
tempted to remove the jar, he was unsuccessful. 
The family physician also attempted to extract 
the foreign body in his office but was unsuccess- 
ful, whereupon he referred the patient to the 
hospital. On admission twenty-four hours after 
insertion of the jar the patient was in evident 
distress due to abdominal cramps and inability 
to pass flatus. 

The patient was a well nourished individual 
in good physical condition but poor hygiene. 
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Fic. 1. Relish glass jar which was removed from the 
rectum. 


Physical examination was essentially normal; 
blood pressure, pulse and respiration being 
within normal limits. Prior to extraction of the 
foreign body the bladder was emptied of 
6 ounces of urine which on examination was 
found to be normal. Blood cell count, including 
differential count, was also within normal 
limits. 

Digital rectal examination revealed a cylin- 
drical glass object within reach of the examin- 
ing index finger. The sphincter ani appeared 
to be in tonic contraction and there was con- 
siderable rectal bleeding. A flat plate roent- 
genogram of the abdomen was requested and 
the report was as follows: “there is a radio- 
opaque foreign body consistent with a screw- 
capped cylindrical glass jar, two inches by 
four inches in size, in the lower rectum. The 
cap faces downward and seems about one and 
one-half inches from the anus. No other ab- 
normalities are noted.”’ (Fig. 2.) 

It was decided to attempt removal of the 
foreign body under spinal anesthesia and pre- 
operative medication was therefore ordered. A 
spinal saddle block anesthesia was introduced 


Fic. 2. Roentgenogram showing glass jar which was 
inserted by the patient to stop marked bleeding 
from the rectum. 


using a mixture of pontocaine® (10 mg.) and 
dextrose (100 mg.) solution. The patient was 
placed in the lithotomy position and the 
sphincter ani dilated. 

Digital palpation revealed a cylindrical glass 
jar completely filling the rectal ampulla. The 
lower part of the jar could be palpated and 
appeared somewhat movable. An attempt was 
made to grasp the glass jar with a rubber-shod 
Boyen intestinal clamp, the inner blades of 
which were covered with adhesive strips with 
the adhesive side out. Repeated attempts failed 
to engage the clamp over the smooth surface 
of the jar. 

Traction applied with sharp Volkman rake 
retractors applied to the opposite rim of the 
metal cap also failed; an attempt to surround 
the neck of the glass jar with umbilical tape 
likewise was unsuccessful. 

In each instance several factors circum- 
vented success; the presence of blood and 
lubricating jelly on the surface of the glass jar 
made it impossible to engage its slippery surface 
by any instrumental means and the close fit 
of the metal cap prevented traction at the neck 
of the jar. Figure 2 is deceptive in that a deep 
groove appears to be present around the neck 
of the bottle which was, in fact, not the case. 

Manual extraction was then attempted by 
utilizing the smallest hand available. This, too, 
was not successful because the jar filled the 
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lower rectum completely and allowed only the 
tip of the fingers to grasp the metal cap. It was 
insufficient to permit sufficient traction on a 
slippery object. 

This last effort was preceded by the passage 
of a urethal catheter into the sigmoid colon 
because of the possibility that a vacuum 
existed above the closely fitted glass object. 
Air in sufficient quantity was injected to over- 
come the suction of the vacuum. 

Failure of all these methods was due to 
additional factors besides those already men- 
tioned: the size of the glass jar, the restricted 
space in the rectum for maneuverability, and 
the fact that the unusually well developed 
sphincter musculature was beginning to regain 
its tone and the anal canal appeared too small 
to permit extraction through this channel. 

Sphincterotomy was therefore decided upon 
and was preceded by general anesthesia with 
intravenous sodium pentothal® augmented 
by 20 mg. of succinylcholine chloride. The 
external sphincter muscle, including the ano- 
coccygeal ligament (but not the internal sphinc- 
ter), was then incised. These preliminary prepa- 
rations resulted in general and local muscular 
relaxation. A small sharp Volkman retractor 
was applied to the anterior rim of the metal 
cap (for its steadying effect). The index and 
middle finger of the left hand was then inserted 
high into the rectum posteriorly. A firm grasp 
was obtained and with traction upward and 
outward the glass jar was extracted without 
difficulty. 

The rectum was swabbed with zephiran® 
chloride solution, iodoform packing was in- 
serted into the deep postanal wound and a 
sterile dressing was applied and kept in place 
with a ““T” binder. The patient was prescribed 
a combination of dihydrostreptomycin, 1 gm., 
with penicillin, 400,000 units (combiotic®) by 
daily intramuscular injection in conjunction 
with sulfasuxidine,® 90 gr., administered orally 
in four divided doses. 

On the third postoperative day an evening 
fever developed which fluctuated between 101° 
and 102.5°F. for several days. The only ex- 
planation for this complication was the presence 
of mild cystitis as indicated by clumps of pus 
cells in the urine. Previous medications were 
discontinued and the patient received 60 gr. 
gantrisin® orally, daily. Fever subsided after 
a few days and on microscopic examination the 
urine was found to be normal. 
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The rectum and anal wounds were inspected 
forty-eight hours postoperatively. Digital ex- 
amination revealed that sphincter tone was 
present. Proctoscopic visualization of the 
lower rectum revealed the absence of lacera- 
tions or undue trauma, and mucosal edema was 
considerably reduced. The postanal wound was 
clean and healthy in appearance, the iodoform 
packing having been previously dislodged with 
the aid of a hot boric acid Sitz bath. 

The patient was discharged on the eighth 
postoperative day and was referred for out- 
patient treatment of the anal wound. 


COMMENTS 


Careful examination should always be made 
when a patient complains of pain in the anal 
region. The homemade diagnosis is almost 
always “‘piles” and is often wrong. A lubri- 
cated finger gently passed into the bowel may 
feel the foreign body. In the case of small sharp 
objects much care should be exercised in deter- 
mining the nature and position in order to 
avoid penetrating the intestinal wall. Strong 
cathartics should be avoided as violent peristal- 
sis may drive it into the wall of the rectum 
causing laceration of the surface and infection. 

Although a large foreign body may rest in 
the rectal lumen without serious inconvenience, 
as a rule the longer it remains the more likely 
it is to produce serious complications. The more 
likely site of retention of foreign bodies is 
in the rectum or sigmoid flexure owing to the 
conformation peculiar to these organs. 

The complications and accidents associated 
with foreign bodies may be serious, depending 
largely upon the diameter of the foreign body, 
the method of its introduction and the amount 
of manipulation and traumatism in efforts to 
expel or remove it. Injuries are more likely 
to occur in the course of removal of foreign 
bodies than at the time of insertion. Occasion- 
ally the abdomen has to be opened to enable a 
large foreign body to be pressed down from 
above while an assistant grasps and removes it 
from below after carefully stretching the anal 
canal and sphincter. 

In dealing with hard or brittle objects, such 
as glass, it is usually necessary to anesthetize 
the patient because of the difficulty of grasping 
the object. Low spinal caudal anesthesia should 
be administered and the sphincter gently di- 
lated before removal of the object is attempted. 
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Foreign Body in the Rectum 


In situations in which a large foreign body is 
present such as a bottle, tumbler, drinking 
glass or fruit jar, the possibility of a vacuum 
above the object must be considered. Conges- 
tion and swelling around the object may cause 
intestinal obstruction. A vacuum is created 
above the obstruction, the suction effect of 
which may immobilize the foreign body. It 
should be routine in such cases to pass a 
catheter above the glass object and insufflate 
sufficient air to overcome the vacuum. 

Where indicated, care should be taken al- 
ways to cut rather than overdilate or tear the 
sphincter when the anus is too small to permit 
the passage of the foreign body.? As a rule it is 
not necessary to cut the internal sphincter 
muscle. In fact much harm may occur by 
doing so, as it may result in fecal incontinence 
if not immediately and properly repaired. 

Instruments of various kinds may be re- 
quired, such as speculum, teneculum, intestinal 
forceps, retractors, proctoscopes of various 
sizes and a full set of surgical instruments for 
whatever emergencies may arise. If possible 
all planned extensive manipulations should be 
preceded by preparation of the patient with 
suitable quick-acting antibiotics. 


CONCLUSION 


A case is presented in which the patient 
inserted a cylindrical glass jar into the rectum 
for the relief of rectal bleeding. The removal of 
foreign bodies from the rectum requires a 
diversity of methods and manipulations. The 
prognosis depends on several factors: the in- 
juries produced on insertion of the object which 
is modified by the size, shape and fragility of 
the foreign body and its location above or 
below the peritoneal reflection; also the dam- 
age done by manipulation in efforts to extract 
it. If no complications have occurred at the 
time the foreign body was introduced and if it is 
removed promptly without injury to the parts, 
the prognosis is good. 
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From the Department of Surgery, Lincoln Hospital, 
New York, New York. 
mansoni is a parasitic in- 
festation caused by a blood fluke which 
spends part of its life cycle in a snail. The 
disease is endemic in Egypt, Central and West 
Africa, the east coast of South America and the 
West Indies, especially Puerto Rico.! The hu- 
man host, once infested, can continue to have 
the disease in any climate. The large shift of 
population from Puerto Rico to this country 
has focused attention on this condition. In 
addition to the anorectal-colonic manifesta- 
tions,” the complication of cirrhosis of the liver 
in young adults with all the sequelae of portal 
hypertension, namely, massive exsanguinating 
esophageal hemorrhages, ascites and spleno- 
megaly, is presenting diagnostic and thera- 
peutic problems that were formerly concerned 
with alcoholic cirrhosis of the liver in the 
fifth and sixth decades of life. 

Schistosoma mansoni in its larval stage gains 
access to the human host by contact with the 
skin in infected fresh water such as irrigation 
ditches, slow-moving rivers, lakes and ponds. 
The larvae penetrate the skin or buccal mucous 
membrane and then enter the peripheral veins. 
After passing through the pulmonary circula- 
tion they arrive in the systemic circulation 
and are carried into the superior mesenteric 
artery, then via the capillaries into the portal 
venous system. They feed and grow in the 
intrahepatic branches of the portal vein. In 
their mature form the parasites migrate to the 
terminal tributaries of the superior and inferior 
mesenteric veins, especially the latter where 
copulation and egg-laying occur. The superior 
hemorrhoidal veins and hemorrhoidal plexus 
are favored sites for the adult female worm. 
The passage of the ova to the liver via the 
portal circulation sets up an intense inflamma- 
tory reaction with resultant pipe-stem cirrhosis. 
The ova in the venules of the bowel wall may 
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Proctosigmoidoscopy and Rectal Biopsy in 
the Diagnosis of Schistosomiasis Mansoni 


BENJAMIN W. WaRNER, M.D., New York, New York 


be extruded through the serosa and involve the 
peritoneum; they may enter the lymphatics 
and be filtered out by the mesenteric lymph 
nodes; or the ova may escape from the venules 
through the mucosa into the lumen of the 
colon or rectum producing changes to be 
described in greater detail. The passage of eggs 
or ova in the feces contaminates fresh water 
where the released ova (miracidia) enter the 
intermediate host, an appropriate species of 
snail, to undergo development to the larval 
stage, and are then released from the snail into 
the water and seek the human host. 

The cause of human schistosomiasis involv- 
ing the urinary bladder with hematuria as its 
outstanding symptom was recognized and 
described by Bilharz in 1851. For many years 
all types of human schistosomiasis were called 
Bilharzia until attention was called by Manson 
in 1893 to the morphologic difference in the 
ova from an essentially intestinal type of the 
disease. In this type, ova with a lateral instead 
of a terminal spine were identified. Schistosoma 
producing the lateral-spined ova have a differ- 
ent geographic distribution and produce a 
different visceral involvement and carry the 
name of Manson. 

The proctosigmoidoscopic examination re- 
veals an interesting picture. The mucous 
membrane of the rectum and sigmoid is usually 
pale* and is studded to a varying degree with 
pinpoint to pinhead size erosions and hemor- 
rhages, and miliary slightly raised granulomas. 
In massive infestation the erosions and hemor- 
rhages are more numerous and may be 
confluent; the mucosa presents a speckled 
appearance. In demonstrating the sigmoido- 


* Pale mucous membrane may result from secondary 
anemia following massive esophageal hemorrhage; from 
Banti-like syndrome with anemia; from multiple in- 
festation which frequently coexists, especially hook- 
worm and strongyloides; from dietary deficiency or the 
toxic effects of the schistosoma. 
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Diagnosis of Schistosomiasis Mansoni 


scopic picture in a patient of this type one 
observer remarked, “It looks like measles of the 
mucous membrane.” With portal hypertension 
and ascites the mucous membrane may be very 
edematous. The erosions and hemorrhages 
represent points of rupture through the mucosa 
of the ova which are extruded from the under- 
lying venules into the lumen of the bowel. 
Productive and fibrotic changes occur in the 
mucosal and submucosal tissues and this is 
noted by actual puckering and retraction of 
the mucous membrane. One frequently notes 
areas of granulation of varying size and in 
varying stages of polypoid formation from 
fresh irregular formations to smooth polyps. 
These granulations and polyps present produc- 
tive inflammatory changes about the ova. The 
most consistent findings, however, are punctate 
erosions and small mucosal hemorrhages. 

The diagnosis of schistosomiasis mansoni is 
confirmed by finding the ova in the stool or in 
the tissues. I shall not discuss the technic of 
stool examination but rather will explain the 
simple technic of rectal mucous membrane 
biopsy with immediate examination of the 
fresh unstained tissue.* At the completion of 
the proctosigmoidoscopy a biopsy specimen is 
taken of the rectal mucous membrane from the 
edge of a presenting valve of Houston. The 
middle valve is usually the one selected. Blad- 
der punch biopsy forceps or any type of procto- 
colonic biopsy instrument can be used. One 
should select an area of mucous membrane if 
possible that is studded with erosions and 
hemorrhages. The biopsy tissue is then placed 
on a glass slide, teased apart, thinned and 
flattened. A drop of saline solution is then 
added, a cover slip is placed over the tissue 
and the slide is examined under the low power 
of the microscope. If the ova are present, they 
are easily identified singly or in clusters with 
characteristic lateral spines and appear light 
tan to brown in color. (Fig. 1.) 

There may be slight bleeding from the biopsy 
site which is usually controlled by compression. 
If more active bleeding occurs, which I have 
not yet experienced, electrocoagulation of the 
bleeding site might be necessary. 

It is not the purpose of this report to compare 
the relative merits of stool examination versus 
biopsy in regard to accuracy, safety and mass 
patient diagnosis of schistosomiasis mansoni. 
Suffice it to say that proctosigmoidoscopy gives 
valuable presumptive diagnostic information 


Fic. 1. Unstained tissue of rectal mucous membrane, 
X 125. Biopsy from edge of valve of Houston showing 
cluster of eggs of Schistosoma mansoni. Patient was a 
Puerto Rican, aged twenty-nine, who had cirrhosis 
of the liver and splenomegaly, and was admitted with 
massive esophageal hemorrhage. On sigmoidoscopy 
lesions of the mucous membrane were very prominent. 


which can be confirmed accurately and rapidly 
by mucous membrane biopsy with immediate 
microscopic examination of the unstained 
tissue. This procedure has great value for 
hospital inpatients and in outpatient depart- 
ments where proper personnel and facilities are 
available. 


CONCLUSION 


In this preliminary report attention is 
directed to S. mansoni infestation as the 
etiology of cirrhosis of the liver in young adults 
who have migrated from Puerto Rico. Diagnos- 
tic and therapeutic problems have been created 
regarding not only the cirrhosis but also the 
serious complications, namely, esophageal vari- 
ces, splenomegaly, ascites and Banti-like 
syndrome with debility. As a proctologist I call 
attention to the interesting proctosigmoid- 
oscopic picture with fairly constant findings of 
punctate erosions and hemorrhages, and to the 
rapid and accurate diagnostic procedure of 
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mucous membrane biopsy with microscopic 2. Warner, B. W. Anorectal and colonic manifesta- 
examination of the fresh unstained tissue. tions of Schistosoma mansoni infestation (intes- 
tinal bilharzia); case report. Am. J. Surg., 57: 

I, 1942. 
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We recommend: 


Ciba Foundation Symposium on the Kidney (Arranged Jointly with the Renal 
Association). Editor for the Renal Association, A. A. G. Lewis, M.p.; editor for the Ciba 
Foundation, G. E. W. Wolstenholme, c.B.E., M.A., B.CH., assisted by Joan Etherington. 
333 pages, 125 illustrations. Boston, 1954. Little, Brown & Co. Price $6.75. 

Prefrontal Leucotomy and Related Operations. Anatomical Aspects of Success and 
Failure. By Alfred Meyer, m.p. 60 pages, 20 illustrations. Springfield, IIl., 1954. Charles 
C Thomas. Price $2.25. 

Local Analgesia. Brachial Plexus. By R. R. Macintosh, m.p. and William W. Mushin, 
M.A., M.B., B.S. (Lond.). Third edition, 62 pages, illustrated by M. McLarty. Baltimore, 
1954. Williams & Wilkins Co. Price $3.00. 
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Malignant Carcinoid Tumor of the Colon 


Francis J. Burns, m.p., St. Louis, Missouri 


From the Department of Surgery, St. Louis University, 
School of Medicine, St. Louis, Missouri. 


” 1933 Raiford! reported a series of twenty- 
nine cases of carcinoid tumors; all the 
carcinoid tumors occurring in the stomach and 
colon were malignant. Miller and Herrmann? 
collected a series of sixty-eight metastasizing 
tumors of the gastrointestinal tract. The 
primary sites of these tumors were the stomach 
In one case, jejunum in two, ileum in thirty- 
nine, small bowel (unspecified) in nine, ap- 
pendix in fourteen, and the colon in three. 
Ritchie and Stafford* reviewed the literature 
up to 1944 and found that in series of 332 cases 
of carcinoid tumors from all sites 126 (37.9 per 
cent) had shown metastases.‘ Horn® reported 
two cases of carcinoid tumor in the transverse 
colon, one without evident metastasis and one 
with metastasis to the liver. He noted that 
these were the only two cases of carcinoid of 
the transverse colon reported in the literature 
until that time (1949), and only two such cases 
of carcinoid of the sigmoid colon had been 
reported. Raphael® added a third case of car- 
cinoid of the sigmoid colon, and in 1952 
Ferguson’ reported three cases of carcinoid 
tumor: one in the rectum, one in the transverse 
colon and one in the cecum. The tumor in the 
transverse colon was a malignant carcinoid. 

Therefore only twenty-eight cases of car- 
cinoid tumor of the colon have been reported® 
in all, and of this number three were cases in 
which the tumor was in the transverse colon. 
In two of these three cases the tumor had 
metastasized. Metastasis from a _ carcinoid 
tumor is more apt to be present if the tumor is 
located in the colon rather than in the rectum. 

Kunkel, Waugh and Dockerty*® reported a 
case of rectal carcinoid with metastasis, bring- 
ing to fifteen the number of rectal carcinoids 
with metastasis of a total of 104 cases of rectal 
carcinoid reported in the literature by 1953. 
Fourteen per cent of rectal carcinoids, there- 
fore, metastasize. 

Reported herein is a fourth case of a car- 
cinoid tumor of the transverse colon. 


CASE REPORT 


M. M., a sixty-four year old white woman, 
entered Firmin Desloge Hospital on March 24, 
1953. She had had decreased frequency of 
bowel movement for about two months, with 
occasional cramping pains after eating. The 
day before hospital admission the cramps be- 
came more severe and more frequent. On ad- 
mission the abdomen was distended and tym- 
panitic, and bowel sounds were exaggerated. 
Barium enema showed an obstructive lesion 
of the left half of the transverse colon. The 
obstruction was relieved by intubation and on 
April 1st laparotomy was performed. 

A moderately large tumor of the mid-portion 
of the transverse colon was present and on 
gross examination was found to be malignant. 
Numerous small metastatic deposits were 
found on the peritoneal surfaces of the liver, 
pelvic colon, pelvic peritoneum and transverse 
mesocolon. No other abnormalities were noted 
on examination of the remainder of the ab- 
dominal contents. The tumor was excised and 
end-to-end anastomosis was performed. An epi- 
ploic appendage was removed from the pelvic 
colon for biopsy. 

On April 7th wound disruption with eviscera- 
tion occurred. The wound was promptly re- 
sutured, and the patient made an uneventful 
recovery. She was discharged from the hospital 
on April 17th and has remained clinically well 
to date. 


PATHOLOGY 


The following pathologic report is from the 
hospital record. 

Grossly, specimen A consisted of a firm, 
yellow and multinodular piece of tissue (epi- 
ploic appendage) 2 by 1 by 0.3 cm. 

Specimen B consisted of 20 cm. of large 
bowel. Approximately in the middle of this 
specimen there was an externally visible stric- 
ture, otherwise the serosal surface appeared 
unchanged. On opening the bowel, the mucosal 
surface of the externally visible stricture 
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Fic. 1. (High power.) Adenocarcinoma is seen in the photograph on the left 
and carcinoid in the photograph on the right. 


revealed a fungating, firm, pink growth com- 
pletely involving the mucosal circumference 
for a distance of 3.5 cm. In this area the bowel 
lumen was less than 1 cm. in diameter. Grossly, 
the entire thickness of the bowel wall in this 
area had a firm, white appearance. At a dis- 
tance of 5 cm. from one line of resection there 
was a pedunculated tumor 1 by 1 by 1 cm. 
with a 3 cm. pedicle. It was soft in consistency 
and pink in color. Examination of the mesen- 
tery disclosed five firm, white lymph nodes 
which varied in size from 0.5 to 1.0 cm. in 
diameter. The connective tissue surrounding 
the involved portion of intestine also appeared 
involved by hard, white tissue. 

Microscopically, specimen A, a well circum- 
scribed nodule of tissue surrounded by fat, 
was composed of nests of cells divided by thin 
strands of connective tissue. These cells were 
basophilic and had ovoid vesicular nuclei. An 
occasional mitotic figure was seen, and some 
of the cells were hyperchromatic. These cells 
had a very monotonous appearance and were 
dissimilar from the mass of tumor described 
in specimen B. 

In specimen B normal colonic mucosa could 
be seen blending into areas in which the glands 
were atypical, being composed of large hyper- 
chromatic cells. These glands could be seen 
deep in the muscularis near the serosa, but no 
actual serosal involvement could be seen in 
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these sections. Numerous mitotic figures were 
seen among the atypical glandular epithelium. 
A nest of cells similar to those seen in specimen 
A was noted in the muscularis. (Fig. 1.) 

The sections of the polyp described in 
specimen B showed some slight atypism 
with occasional glands ‘“‘back-to-back,” also 
some hyperchromatism. However, no evidence 
of invasion in the stalk was noted. There was 
a loss of polarity in the epithelial cells in some 
areas. 

Microscopically one of the lymph nodes was 
found to have its normal architecture com- 
pletely replaced by nests of cells similar to 
those seen in specimen A. The other nodes 
appeared normal and were free of metastasis. 

Diagnosis was (1) adenocarcinoma of the 
colon; (2) malignant carcinoid—probably pri- 
mary in the colon: (a) metastasis to the trans- 
verse mesocolon, (b) metastasis to one of five 
lymph nodes examined; and (3) adenomatous 
polyp of the colon. 

This case is unusual in that two malignant 
tumors were present without metastasis from 
the obvious malignancy (adenocarcinoma), but 
with metastasis from the usually benign car- 
cinoid. The nest of carcinoid cells in the wall 
of the colon beneath the adenocarcinoma would 
indicate the primary site of the metastatic 
lesion to be the bowel wall, although this can- 
not be stated with certainty. 
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COMMENTS 


The obstruction was caused by the adeno- 
carcinoma which apparently did not metasta- 
size. Although multiple primary tumors of the 
bowel do occur in about 5 per cent of cases of 
malignancy of the colon and rectum, the type 
of tumor is usually adenocarcinoma. Therefore, 
the finding of an adenocarcinoma and a 
malignant carcinoid in the same area of the 
bowel is quite unusual. 


SUMMARY 


A case is presented in which an adenocar- 
cinoma and a malignant carcinoid tumor oc- 
curred in the same area of the transverse colon. 
Only three cases of carcinoid tumor of the 
transverse colon have been reported in the 
literature and in two of these cases the tumor 
was malignant. The case reported herein is 
added to the literature. 
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An Unusual Method of Surgical Treatment 
of Carcinoma of the Duodenum 


Byron G. SHAFFER, M.D., Warp C. Meyers, M.p., J. RoBERT NAVARRE, M.D. 
AND Racpu A. WICKTER, M.D., Toledo, Obio 


a rarity of carcinoma in any part of the 
duodenum makes its occurrence interesting 
in an average surgical practice. The tumor is 
especially rare in the third and fourth portions 
of the duodenum, and the surgical treatment 
is usually limited to palliative therapy of some 
kind, or radical extirpation after the manner 
of Whipple,’ with duodenectomy, pancreatec- 
tomy, partial gastric resection and _ biliary 
tract reimplantation. 

The present report describes a method of 
palliation which may find use in certain 
selected situations, and we offer it as such. It 
is not our intention to suggest its use as a 
substitute for other established methods of 
surgical therapy. 

It has become more apparent recently that 
the rarity of carcinoma of the duodenum is 
only relative. Schwartz! and others®® have 
pointed out that in a combined series of 
483,695 autopsies primary carcinoma of the 
duodenum was found in 0.035 per cent of 
cases. Three per cent of all carcinoma was 
found in the small bowel, and of this number 
approximately one-half, or 46.5 per cent, was 
present in the duodenum. These authors dis- 
cuss the usual number of theories as to the 
etiology of this tumor, but agree that the 
pathologic process is generally accepted to be 
some type of anaplastic change i in duodenal 
mucosa, resulting in carcinoma or sarcoma, 
either of which can result in polypoid or in- 
filtrative types of lesions. 

Carcinoma of the duodenum has _ been 
localized by Mackenzie and Miller? as being 
supra-ampullary in 24.9 per cent, periampul- 
lary in 61.9 per cent, and infra-ampullary in 
13.1 per cent. This preponderance of ampullary 
carcinoma has been noted previously, and 
attention called to the fact that at the ampulla 
two different types of mucosal cells meet, which 
may have some bearing on the development of 
carcinoma at this site. 
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Feldman® reported on 30,000 gastrointes- 
tinal x-ray examinations and stated that car- 
cinoma of the duodenum is seen on the average 
of only once in 30,000 examinations and makes 
up to 3.5 per cent of all carcinoma of the small 
intestine seen and diagnosed by x-ray. 

Kleinerman et al.,* in a more recent publica- 
tion, quoted the incidence as most frequent in 
the second or ampullary portion, next in the 
first portion and rarest in the third portion 
where 18.3 per cent of duodenal carcinomas 
were found. The disease was most often found 
to be primary, arising from the mucosa, Brun- 
ner’s glands or aberrant pancreatic and gastric 
tissue. The cell types were cylindric cell adeno- 
carcinoma, spheroidal cell adenocarcinoma, 
squamous cell carcinoma and adenosquamous 
cell carcinoma. A polypoid or stenosing gross 
lesion was most common, as stated. The 
growth types were infiltrating, encircling or 
ulcerative. Scirrhous, medullary and colloid 
types of fibrous tissue were found. Metastases 
were usually late; when they occurred, the 
sequence of travel was first to regional lymph 
nodes, then to the mesentery, liver and lungs. 
Later the peritoneum, bone and supraclavicu- 
lar lymph nodes were found involved. 

Most authors find that clinical diagnosis of 
the tumor is usually rare because of the lack 
of characteristic symptomatology. Usually 
there is an abundance of symptoms suggesting 
other lesions of the upper abdomen, as dis- 
cussed by Chassin and Hinton.’ The infrequent 
occurrence of the lesion causes it to be omitted 
in the differential diagnosis of the ordinary 
upper abdominal complaints. The course of 
the disease is usually short, averaging five to 
nineteen months after the onset of symptoms, 
and is usually associated with marked general 
debility. Gross hemorrhage and sometimes 
perforation are frequently seen in the final 
stages. The treatment is usually surgical, and 
because of the tendency to slow metastasis it 
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Surgical Treatment of Carcinoma of Duodenum 


is of some palliative value even in very late 
cases. In small lesions, with the absence of 
metastasis or complications, resection with 
bowel closure or anastomosis has been at- 
tempted. However, with widespread local 
metastases the Whipple resection is most often 
employed. 

A survey of available literature on the surgi- 
cal treatment of duodenal carcinoma and of 
reported cases yields only the two aforemen- 
tioned principle methods. In view of this, we 
a : believed the following case report should be 
z added to the literature because in this situation 
a large lesion with regional lymph node metas- 
tases was treated in an unusual manner. 


CASE REPORT 


A. L., a fifty-four year old white man, was 
admitted to the hospital on a medical service 
on June 8, 1951, with presenting complaints of 
massive tarry stools and epigastric distress of 
several weeks’ duration. There was some 
Lona associated constipation, relieved by enemas. 
eo During the week previous to admission the 
/ patient had had immediate postprandial heart- 
burn and distress, relieved by antacids. 

Past medical history revealed that the pa- 
sails tient had had a coronary thrombosis three 
years previously from which he recovered 
rapidly and then returned to work. Hernior- 
rhaphy had been performed in 1921, and 
thyroidectomy in 1937. 

The family history was non-contributory 
except for the fact that an older brother had 
b. died from a coronary thrombosis. 

a Systemic review of symptoms revealed no 
- | other noteworthy complaints. 

Physical examination revealed a well nour- 
ished fifty-four year old white man in no 
| acute distress. There was a marked pallor of 
Bd the skin. Temperature, pulse and respirations 
were within normal limits. Blood pressure was 
132/80. Examination of the head, neck, upper 
extremities and thorax was essentially negative. 
There were no palpable masses, organs or 
tenderness in the abdomen. The genitalia were 
normal. Rectal examination revealed a normal 
prostate, with no palpable pathologic disorder. 
The extremities were normal, and neurologic 
examination was essentially negative. 

Laboratory studies on admission demon- 
strated a marked anemia, with a red blood 
count of 2.47 million and hemoglobin of 6 gm., 


or 38.4 per cent. Urinalysis was essentially nor- 
mal. Gastric analysis was negative for lactic 
acid and blood. Fasting HCI] determinations 
revealed total acids of 8.5, free acids of o. 
With alcohol, total acids were 50.5, free acids 
36.0. With histamine, total acids were 4.4, free 
acids o. Stool examination did not reveal occult 
blood, in spite of the history of tarry stools. 

A bone marrow biopsy was _ performed, 
revealing only a marked erythroblastic reaction. 

X-ray studies of the gastrointestinal tract 
yielded the following information: The gall- 
bladder functioned normally and there were 
no stones. Fluoroscopic examination demon- 
strated the heart, lungs, esophagus and stom- 
ach to be normal. Barium enema showed no 
abnormality in the colon. Small bowel x- rays, 
however, demonstrated pathologic disease in 
the duodenum localized approximately 6 cm. 
proximal to the ligament of Treitz, involving a 
segment of bowel measuring 6 cm. in length. 
Here the bowel showed a complete loss of 
normal rugate pattern with polypoid-appearing 
intraluminal masses. There was no obstruction 
at this site, and the remainder of the small 
bowel appeared normal. The x-ray diagnosis 
was that of probable malignancy involving 
the lower portion of the duodenum. It was 
thought to be primary in the bowel, possibly 
sarcomatous. 

The patient was immediately placed on 
hematinic and vitamin therapy, and he was 
given six whole blood transfusions of 500 cc. 
each. When his condition was believed satis- 
factory for possible major surgery, laparotomy 
was performed. 

At surgery on June 29, 1951, a firm hard 
mass, the size of a baseball, was found occupy- 
ing the third and fourth portions of the duo- 
denum. The liver showed no gross evidence of 
metastases, but when the local lesion was fur- 
ther exposed by opening the gastrocolic 
omentum, a group of involved contiguous 
aortic nodes was found. The pancreas did not 
appear to be grossly involved, although the 
aforementioned nodes lay in close proximity to 
the organ’s lower border. As dissection pro- 
gressed it became apparent that radical cura- 
tive surgery was possible. The duodenum 
and the malignancy, along with the locally 
involved nodes, had been freed down to the 
ligament of Treitz when suddenly the patient 
began to show signs of severe surgical shock. 
The anesthesiologist became extremely anxious 
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Fic. 1. Area from duodenum. Low magnification to 
the left (of reader) is an area of normal intestinal mu- 
cosa. To the right is an area of malignancy. There is 
extension of the malignant process into the submu- 
cosa and the muscularis. Note the irregularity of 
tubular formation; original magnification x 30. 


about the patient’s condition, and for this 
reason any thought of immediate radical ex- 
tirpative surgery was discarded. 

The proximal duodenum was rapidly freed 
and a clamp was placed across the duodenum 
approximately 2 cm. below the entrance of the 
common duct. Another clamp was placed on 
the proximal jejunum below the ligament of 
Treitz, and the fourth, third and part of the 
second portion of the duodenum were resected, 
along with the lesion and involved local nodes. 

A small rent was then made in the colic 
mesentery on the right. The proximal jejunum 
was drawn up through this rent, and an end-to- 
end anastomosis was made between duodenum 
and jejunum. A Levin tube was drawn through 
the anastomosis, the old opening in the colic 
mesentery at the ligament of Treitz was 
closed, and the abdominal wall was then rap- 
idly sutured. 

Heroic measures were necessary to combat 
shock in the postanesthetic period, but the 
patient’s condition finally stabilized. His con- 
dition was maintained postoperatively with 
parenteral fluids and blood. Continuous gastric 
suction was employed. Other usual postopera- 
tive measures were employed, as in any upper 
gastrointestinal tract operation. 

One week postoperatively the scleras became 
icteric, indicating some degree of edematous 
obstruction at the ampulla of Vater. However, 
normal peristaltic sounds were present, flatus 
was passing through the rectum, and the nasal 


Fic. 2. Area from Figure 1 in a higher magnification. 
Note the irregular formation of tubules, acini and 
pseudo-acini. The cells show giant, hyperchromatic 
nuclei with a moderate variation in size, shape and 
staining characteristics; original magnification 
X goo. 


tube was removed. From this time on the 
patient’s postoperative course was uneventful. 
The jaundice faded rapidly from an icteric 
index of 54.4 on July 1, 1951, to normal on 
July 6th. Alimentation was quickly resumed 
and on July 10, 1951, the patient was dis- 
charged home in good condition. 

The pathologist’s report on the resected 
specimen (Figs. 1 and 2) was as follows: 
Adenocarcinoma of the third and fourth por- 
tions of the duodenum, with metastases to 
regional lymphatic aortic nodes. 

The patient was seen in the office on July 17, 
1951, at which time it was noted that the 
wound was healed primarily; the patient had 
no complaints. He was getting along well on an 
ulcer diet and had no postprandial distress. He 
was seen several times during the next few 
weeks in the office of his family physician who 
found no complaints referable to the recent 
surgery. On August 7, 1951, he was seen with 
complaints of chills and fever, but no ab- 
dominal findings were noted. Fluoroscopic 
examination revealed a basal pneumonitis in 
the right lung, and symptomatic treatment 
with antibiotics quickly relieved these symp- 
toms. On October 2, 1951, the patient was 
rechecked thoroughly, found to be gaining 
weight and was sent back to work. 

The patient continued to be active and well 
from this time until August 4, 1953, two years 
later, at which time he was admitted to the 
hospital with complaints of “‘gaseousness and 
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bloating”’ of the upper abdomen, usually occur- 
ring immediately after meals. These symptoms 
were relieved by the use of alkalies. In addition 
to these symptoms, his physician had noted 
clay-colored stools and mild icterus. There was 
no loss of weight or appetite and no vomiting. 

Physical examination at this time revealed 
moderate hypertension, and icterus of skin 
and sclera. The liver was found enlarged to 
three fingerbreadths below the costal margin, 
there was generalized upper abdominal tender- 
ness, and a small hernia was present at the 
right lateral aspect of the operative scar. There 
was no anemia, the red blood count being 
4.15 million, with hemoglobin of 89.7 per cent, 
or 14 gm. The non-protein nitrogen was 33.5. 
The indirect reaction of the van den Bergh test 
was 4.1 mg. per cent; the direct reaction was 
positive. The total protein was 6.95, with an 
A/G ratio of 1.4:1. Urinalysis was essentially 
normal. The prothrombin time was 93 per 
cent normal. Alkaline phosphatase was 21.15 
King-Armstrong units. On August 14, 1953, 
the urine contained 4.9 per cent urobilinogen; 
also, the van den Bergh test was repeated, 
with an increase in the indirect reaction to 
6 mg. per cent. 

X-ray studies at this admission revealed 
that the chest was normal without evidence of 
pulmonary disease or metastases. Upper gastro- 
intestinal series showed no abnormalities, with 
the exception of the new duodenojejunostomy 
which was functioning smoothly. Cholocysto- 
gram revealed a non-functioning gallbladder. 

The patient was observed for a few days 
while studies were being completed. It was 
finally decided that laparotomy should be 
performed in view of the gradually deepening 
jaundice and evidence of common duct ob- 
struction. Accordingly, the patient was pre- 
pared and on August 8, 1953, he was taken to 
surgery. Examination of the previous duodeno- 
jejunostomy revealed it to be patent and func- 
tioning. There was, however, a large car- 
cinomatous mass in the aortic nodes and around 
the head of the pancreas which could not be 
removed. The common duct was found enter- 
ing this mass of malignancy. Cholocysto- 
jejunostomy was performed in order to bypass 
this obstruction, and the abdomen was then 
closed primarily, repairing the ventral hernia 
at the same time. 

The patient’s postoperative course was again 
uneventful. The jaundice subsided and on 


August 18, 1953, the stools began to assume 
normal color. On August 23, 1953, the patient 
was discharged to his home. One month post- 
operatively he returned to work, and for the 
next four months carried on his usual existence. 

However, on January 25, 1954, the patient 
was seen in the office as an emergency case. He 
was complaining of nausea and vomiting, and 
general malaise. Examination revealed epigas- 
tric tenderness with some distention. There 
was no jaundice present. It was not believed 
that the condition of the patient warranted 
immediate hospitalization at this time, and 
he was placed on symptomatic treatment. 

The patient’s terminal admission was on 
February 13, 1954, at which time he had pain 
in the abdomen, nausea and vomiting. His 
stools had become acholic, the urine was 
dark, and generalized deep jaundice was pres- 
ent. There was general malaise and weakness. 
A large, firm, nodular liver was outlined four 
fingerbreadths below the costal margin, and a 
distinct epigastric mass could be outlined 
below and medial to the liver. The icteric index 
was 5.2 on admission and increased progres- 
sively. The alkaline phosphatase was 111.3 
King-Armstrong units. Red blood count was 
4.27 million, with 80 per cent hemoglobin. 
Non-protein nitrogen was 38. 

The course from this time on was downhill 
and on March 1, 1954, the patient died. Post- 
mortem examination was refused. 


COMMENTS 


It must be admitted that radical pancreatico- 
duodenostomy with transplantation of the 
ducts was the procedure contemplated for this 
patient. However, under the circumstances, 
with a poor risk patient who had a past coro- 
nary infarction and who began to show signs 
of surgical shock, we elected to perform a pri- 
mary resection with a rapid anastomosis. 

Primary resection in itself is not a procedure 
to be lightly contemplated or rashly attempted. 
Because of their anatomic position, these por- 
tions of the duodenum are the least accessible 
of the intra-abdominal hollow viscera. In front 
are the superior mesenteric artery and the root 
of the mesentery; behind lie the vena cava, 
aorta and accompanying lymphatic nodes. 

The approach to and the visualization of 
this portion of the duodenum is possible only 
by a combined attack: laterally, by mobilizing 
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the dependent portion of the descending duo- 
denum; distally, by gingerly cutting the liga- 
ment of Treitz and enlarging the rent thus 
made in the mesocolon, while carefully avoid- 
ing the superior mesenteric vessels; superiorly, 
by opening the gastrocolic omentum and 
visualizing the pancreas and upper leaf of the 
colic mesentery, along with the superior mesen- 
teric artery, aorta and vena cava. This triple 
exposure makes it possible to loosen the at- 
tachments of the duodenum posteriorly to the 
areolar tissue of the posterior abdominal wall, 
the pancreas, the aorta and the vena cava. The 
root of the mesocolon will stand slight mobiliza- 
tion away from the duodenum if it is done with 
care, allowing eventual removal of the third 
and fourth portions en bloc. In this particular 
case it was possible to remove an involved 
group of continguous aortic lymph glands 
lying on the aorta at the lower edge of the 
pancreas. | 

When the specimen had been resected, the 
rent in the mesocolon at the ligament of Treitz 
was closed with interrupted sutures, and the 
gastrocolic omentum was closed similarly. A 
new opening in the mesentery was made later- 
ally, and the cut distal end of jejunum brought 
up through this rent. An end-to-end duodeno- 
jejunal anastomosis was made in the usual 
manner. A layer of sutures was placed poste- 
riorly between jejunal serosa and the posterior 
muscular layer of the duodenum. The mucosa 
was then joined with a running stitch, and the 
external layer of interrupted sutures com- 
pleted. The Cantor tube was then advanced 
past the suture line, omentum was sutured 
over the closure for extra protection, and the 
abdomen was closed. The entire procedure was 
accomplished in a relatively short time as 
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compared to radical procedures which had been 
originally planned. 


SUMMARY 


A case report is presented on a relatively 
unusual method of surgical treatment of car- 
cinoma of the third and fourth portions of the 
duodenum. The patient did remarkably well 
for twenty-three months after surgery and 
led a normal life. 

Because of the relative ease of performance 
of this procedure and the excellent postopera- 
tive course without serious complication, as 
compared with the usual difficulties associated 
with more radical procedures, it is suggested 
that its use be considered in certain selected 
cases of carcinoma of the third and fourth 
portions of the duodenum. 
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Surgical Inversion of the Appendix 


Ca.vin REED Brown, m.p., Salt Lake City, Utab 


From the Department of Surgery, Salt Lake General 
Hospital, and the University of Utab, College of Medicine, 
Salt Lake City, Utab. 


4 po clinical confusion of a surgically in- 
verted appendix with polyps in the cecum 
is a relatively uncommon occurrence. Until 
such time as our clinical acumen will lead to a 
correct preoperative diagnosis, individual case 
reports will be of value. 

One method of treatment of acute appendi- 
citis includes clamping of the appendix a 
centimeter or more from its base. This resulting 
stump of the appendix is then inverted with a 
hemostat by tucking it back into the cecum 
through its own lumen. The resulting defect is 
then closed with a purse-string suture in the 
cecal serosa. The effect of this procedure is the 
protrusion of a polyp-like portion of the base 
of the appendix into the lumen of the cecum. 
The majority of these polyp-like lesions become 
atrophic and revert to scar tissue in the ap- 
pendiceal dimple, but a few are reported at 
autopsy to have retained their polypoid shape, 
and some have increased in length, possibly 
due to the friction of fecal stream and the 
effect of continuous peristalsis. 

Since most surgeons now prefer the use of a 
shorter appendiceal stump, this problem does 
not often present itself. 

With the increased efficiency of radiologic 
technics such lesions, when present, can usually 
be demonstrated in the cecum, and their dis- 
covery leads to the necessity of differentiation 
of an inverted appendiceal stump from a be- 
nign or malignant polyp of the cecum. 

The case presented herein is of added interest 
since the patient had complained of vague 
lower abdominal pain, and the radiologic loca- 
tion of the lesion corresponded with the 
area of persistent tenderness found on physical 
examination. 

While inversion of the appendix was sus- 
pected clinically, a benign or malignant polyp 
of the cecum could not be ruled out without 
exploratory laparotomy. 


CASE REPORT 


E. E. (Hospital No. 15009), a twenty-seven 
year old woman, entered the Surgical Service 
of the Salt Lake General Hospital on March 9, 
1954, with the chief complaint of lower ab- 
dominal pain of two months’ duration. 

On or about January 1st ‘ower abdominal, 
sharp, cramping pain not associated with 
nausea or vomiting, dysuria or uterine bleeding 
had developed. Gynecologic examination was 
essentially negative. The cramps resembled 
menstrual pain but recurred at frequent inter- 
vals. She had been slightly constipated but had 
passed no blood with her stools. 

Gastrointestinal series and a small bowel 
series on February 17th were reported as nor- 
mal, but a bar.um enema on February 26th 
showed a polypoid mass in the cecum. 

Her past history indicated that she had had 
an appendectomy in 1941, the exact technic of 
which was not known, and a uterine suspension 
in 1950. 

Physical examination revealed the tempera- 
ture to be 98.6°F., pulse 70, respiration 16, and 
blood pressure 100/60. The patient was a well 
developed, well nourished white woman who 
was alert, cooperative and in no acute distress. 
Eye, ear, nose and throat examination was 
essentially negative. The neck revealed no 
masses, the breasts were normal, the lungs 
were clear, and the heart showed no abnor- 
mality. The abdomen was soft and revealed 
no palpable masses. The bowel sounds were 
active, and there was a slight tenderness to 
deep pressure in the right lower quadrant. 
Right lower quadrant and lower midline in- 
cisional scars were noted. The extremities and 
neurologic examination were not remarkable. 
Rectovaginal examination was essentially nor- 
mal, except for tenderness in the right lower 
quadrant. Sigmoidoscopy to a depth of 25 cm. 
revealed a polyp, 0.5 cm. in diameter, about 
10 cm. from the anal opening. 

Laboratory data included the following: 
urinalysis, negative; hematocrit, 45; white 
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Fic. 1. X-ray reveals a discrete, round, filling defect 
in the medial aspect of the cecum corresponding to 
the position of the appendix. 


blood count, 7,652; urine culture, no growth; 
stool guaiac, 2 +. Follow-up stool guaiacs were 
all reported negative. Intravenous pyelogram 
was essentially negative. X-ray examination of 
the large bowel by means of barium enema 
achieved filling up to, and including, the ter- 
minal ileum. A persistent polypoid filling 
defect, 2 by 1.5 cm., was present in the cecum 
just above the cecal pouch. This area aroused 
suspicion at fluoroscopy and was spotted during 
the full phase without conclusive result. Follow- 
ing evacuation of the enema, the patient was 
refluoroscoped and the area spotted again. The 
polypoid defect could not be moved within the 


lumen of the bowel. In retrospect, a similar . 


but smaller defect was thought to be present 
on the examination at the same relative posi- 
tion on March 26, 1951, but this was reported 
as negative at that time. Re-examination on 
February 26, 1954, revealed the same per- 
sistent, circular, filling defect on the antero- 
medial wall of the cecum, just beneath the 
ileocecal valve. The location of the lesion was 
identical with the persistent tenderness of 
which the patient complained. The x-ray im- 
pression was cecal polyp. (Fig. 1.) 

Biopsy of the polyp in the rectum was re- 
ported as polyp, hyperplasia. Because of the 
impossibility of ruling out a similar or malig- 
nant polyp of the cecum, the patient was 


placed on routine bowel preparation and taken 
to the operating room March 9g, 1954 for ex- 
ploratory laparotomy. With the patient under 
general anesthesia, the abdomen was entered 
through a 10 cm., mid-right rectus incision. 
Upon entering the peritoneum, adhesions were 
found between the omentum and the lower 
midline incision; extensive adhesions also 
involved the cecum and the omentum. Palpa- 
tion of the cecum, after freeing of adhesions, 
revealed an intralumenal tumor mass, I cm. in 
diameter and approximately 2 cm. in length. 
This was located at the end of tineal bands and 
was suggestive of an inverted appendiceal 
stump. Prior to opening the bowel, the entire 
colon and upper rectum were carefully pal- 
pated in an attempt to determine whether other 
such tumor masses were present. There were no 
other palpable masses. The liver was smooth 
and normal in appearance. The stomach and 
duodenum revealed no abnormalities. The gall- 
bladder was thin-walled, partially filled with 
bile, and emptied easily. Following exploration, 
the cecum was packed off with moist packs, 
and a 6 cm. incision was made in the anterior 
wall of the cecum. The tumor mass could then 
be visualized in a slightly more distal and 
posterior position. With the polyp thus ex- 
posed, it was excised with an elliptic portion of 
normal wall around the base, measuring 2.5 by 
1.4 cm. This excision area was closed with 
two layers of inverting, interrupted Lambert 
sutures. A purse-string suture was then placed 
around the anterior opening, and a sigmoido- 
scope was introduced into the cecum in an 
attempt to visualize the remainder of the 
ascending colon. Upon finding no further 
lesions, the instrument was withdrawn and the 
incision was closed with a row of interrupted 
Lambert inverting sutures. All sutures were of 
No. 40 cotton. The abdomen was closed. The 
postoperative condition was satisfactory. 

The surgical specimen consisted of a polypoid 
mass of tissue, measuring 2.0 by 0.8 by 0.4 cm. 
and exhibiting a reddish gray, hemorrhagic, 
smooth, shiny surface. Microscopic sections 
showed a polypoid mass lined on the external 
surface with colonic mucus-producing glands. 
In the submucosal regions were seen many 
lymphoid follicles not normally seen in a polyp 
of the cecum. The central portion of the polyp 
consisted of several layers of smooth muscle 
and a fused fibrous core resembling peritoneum. 
The impression from this microscopic appear- 
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Fic. 2. Low power magnification reveals the inverted appendix with its outer covering of mucosa and lymphoid 


follicles. 


Fic. 3. High power microscopy reveals the detailed junction between mucus-producing glands and lymphoid 


follicles identifying the structure as inverted appendix. 


ance was that this was not an ordinary cecal 
polyp. The microscopic diagnosis was “‘in- 
verted appendix.” (Figs. 2 and 3.) 

The patient’s course following the operation 
was uneventful. She was discharged from the 
hospital on the twelfth postoperative day 
without serious complaints. 


COMMENTS 


Although much has been written on the 
subject of intussusception of the appendix since 
the first report of this condition was made by 
McKidd! in 1858, only about 100 cases of 
intussusception have been reported in the 
literature, and far less cases of inverted ap- 
pendiceal stump have been reported. 

Of a total of eighty-two cases of intussuscep- 
tion of the appendix reviewed by Fraser,’ 
four were cases of intussusception of inverted 
appendiceal stumps. 

Burghard* has reported a case of intussuscep- 
tion of the vermiform appendix in which the 
intussusception protruded from the anus and 
was thought to be a rectal polyp until micro- 
scopic diagnosis was made. McSwain‘ also 
reported a case of intussusception of the 
appendix. Zeifer® reported a case from the sur- 
gical case service of Dr. John H. Garlock. 

The etiology of this lesion seems apparent. 
While complications resulting from this pro- 
trusion are rare, the occasional confusion, dis- 
comfort and unnecessary operation resulting 
from the presence of such lesions indicate that 


a shorter appendiceal stump should be used 
in the process of inversion during appendec- 
tomy. A contributing factor in the formation of 
such lesions could be the development of 
intramural infection at the inversion site with 
resultant protrusion of inflamed, indurated 
cecal mucosa into the lumen. 

Because the usual case of inverted appendi- 
ceal stump is entirely symptomless, a patient 
is likely to go through life with the condition 
undiagnosed. Occasionally, as in this case, mild, 
vague symptoms of lower abdominal distress 
may be observed. The exact differentiation of 
this lesion from benign or malignant polyps 
of the cecum is usually impossible without 
microscopic examination; however, the history 
of previous appendectomy, especially in a 
patient of the age group corresponding to the 
time when this method of surgical treatment 
was most prevalent, should tend to make one 
highly suspicious of this type of lesion in this 
particular region of the cecum. 

The simplest method of treatment is, as we 
have described, cecotomy and wedge excision 
of the polyp, including a small portion of sur- 
rounding cecal mucosa. 


SUMMARY 


A case of inverted appendix associated with 
mild lower abdominal discomfort in a twenty- 
seven year old woman is reported. The simi- 
larity of this iesion to benign and malignant 
polyps of the cecum on radiologic examina- 
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tion is noted, and the necessity for explora- 
tory laparotomy for definitive diagnosis is 
emphasized. 

Methods of prevention and surgical treat- 
ment, and the relevant literature are reviewed. 
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fon rupture of pancreatic cysts is encoun- 
tered so infrequently in the clinical experi- 
ence of any one individual that the question 
of proper therapy is of extreme practical 
interest. In fact, pancreatic cysts are still a 
comparative rarity, and the report of any 
unusual condition associated with such a 
lesion will help in keeping the condition in mind 
when dealing with an acute disorder of the 
abdomen. 

Perhaps the statement made by Friedreich! 
in 1878 still holds true, namely, “‘The treat- 
ment (of cysts of the pancreas) must be of the 
symptoms as they arise and by diet, for most 
of the patients come to surgery only when 
acute symptoms are precipitated by trauma 
and the formation of a large cyst or possibly 
the rupture of a pre-existing cyst, the infection 
of a pre-existing cyst with abscess formation or 
perhaps the occurrence of symptoms secondary 
to pressure from the cyst on neighboring 
structures.” 

The case reported herein represents a patient 
who was known to have had a pancreatic cyst 
and who came to operation only because of the 
presence of an acute abdominal catastrophe. 


CASE REPORT 


H. M. (E3157), an eighty year old white 
man, was admitted to St. Vincent’s Hospital, 
New York City, on March 20, 1954, with the 
history of abdominal pain, nausea and vomiting 
of forty-eight hours’ duration. The abdominal 
pain followed a fall from which it was said he 
received an injury to the abdomen. On March 
22nd I was asked to see the patient. He was 
somewhat confused, with a fibrillating pulse of 
go, temperature of 100° F. and blood pressure 
of 120/80. The abdomen was moderately dis- 
tended and the Miller-Abbott tube that had 
been passed was not effective in decreasing the 
distention. There was a suspicion of the pres- 
ence of free fluid in the abdominal cavity. The 
patient was somewhat dehydrated. 

Blood count at this time was as follows: 
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red blood count, 3,700,000; hemoglobin, 62 per 
cent, 8.8 gm.; white blood count, 9,100 with 64 
per cent neutrophils, 21 per cent metamyelo- 
cytes 11 and 15 per cent lymphocytes. 

Scout x-rays of the abdomen revealed dilated 
loops of small intestine and perhaps a partial 
dilatation of the large intestine. The distance 
between the individual loops was somewhat 
widened. The conclusion was that the findings 
would be compatible with an ileus secondary to 
peritonitis, but small bowel obstruction was 
not excluded and could not be entirely differ- 
entiated at the time. There was fluid present in 
the abdominal cavity as noted by the increase 
in distance between the dilated loops of 
intestine. 

The surgical past history included the fol- 
lowing procedures: (1) appendectomy in 1914; 
(2) cholecystectomy in 1926; (3) operation for 
cyst of the pancreas in 1943; (4) acute small 
bowel obstruction, lysis of adhesions in 1953, at 
which time a pancreatic cyst measuring about 
7 cm. was palpated in the region of the head of 
the pancreas. It was left untouched because of 
the poor condition of the patient. 

After observing the patient for about eight 
hours, during which time intravenous fluids 
were administered, exploratory laparotomy was 
performed for a small bowel obstruction. It 
was my impression at this time that the free 
fluid in the abdomen was probably secondary to 
a strangulating obstruction. Too much sig- 
nificance had not been attached to the low red 
cell count because of the age of the patient. 

At operation a tremendous amount of old 
blood was free in the abdominal cavity. It was 
removed and the dilated loops of jejunum were 
then followed along to where they became 
fixed to a point on the medial aspect of the 
ascending colon causing some degree of small 
bowel obstruction. When this adherent loop 
was released, the obstruction was relieved. 
Further exploration was then carried out to 
locate the site of hemorrhage. Upon exploration 
of the upper abdomen it was found that the 
bleeding was coming through a rent in the 
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gastrocolic omentum between the stomach and 
the medial aspect of the splenic flexure. This 
opening was enlarged and large amounts of 
brownish red organized blood clots were 
removed. The cavity was completely evacuated 
of its contents and packed. An active venous 
bleeding point at the point of rupture in the 


Fic. 1. @, Original cyst first found at operation in 1943 
and again in 1953. @, Cyst which formed since opera- 
tion in 1953. @, Third cyst which formed since opera- 
tion in 1953 and ruptured in March, 1954. All of these 
lesions occupied the entire lesser sac. 


gastrocolic omentum was ligated. Exploration 
of the remaining pancreatic area revealed the 
presence of two intact cysts, one in the region 
of the head and the other in the body of the 
organ. Both measured about 8 cm. in diameter. 
The cyst in the head of the pancreas was the 
one I had palpated in August, 1953, and the 
other was an additional one that was also in- 
tact. The cavity which I presently evacuated 
was undoubtedly the site of a third pancreatic 
cyst which had ruptured into the free ab- 
dominal cavity following the injury. Bleeding 
was completely controlled and a thin gauze 
packing was left in the cyst cavity, the end of 
which was allowed to emerge through a stab 
wound. Five pints of blood were administered 
during the operation. The postoperative course 
was uneventful and the gauze packing was 
removed without untoward incident. The 
patient was ambulatory; however, the tem- 
perature remained slightly elevated. There 
were no signs of thrombophlebitis in the lower 
extremities. On the seventh postoperative day 
the patient returned to bed after lunch, with- 
out complaint, and soon after died rather 
suddenly. Unfortunately, no autopsy could be 
obtained. However, it was believed that the 


sudden death was probably due to coronary 
occlusion. (Fig. 1.) 

The pathologic report of a specimen of the 
contents of the cyst revealed only the presence 
of an old blood clot. 


COMMENTS 


From the past history of this patient it 
appears rather obvious that he was the victim 
of chronic progressive pancreatic disease. The 
original cyst for which he had been operated 
upon in 1943 had obviously recurred and was 
palpated by me in August, 1953. Since then 
another had developed which was palpable at 
the last operation; undoubtedly the third, 
which was over the tail of the pancreas, had 
ruptured following injury. These were prob- 
ably pseudocysts of the pancreas, in view of the 
pathologic report revealing negative tissue. 

According to Berkay,? pseudocysts of the 
pancreas constitute 40 per cent of all pan- 
creatic cysts, and up until 1948 the number of 
cases of traumatic pseudocysts recorded in the 
surgical literature was probably only about 215. 
These lesions are cysts resulting from hemor- 
rhage, degeneration and necrosis. Some are the 
end result of acute pancreatic necrosis, charac- 
terized by the liquefaction of dead pancreatic 
tissue or caused by autodigestion of effused 
blood (degeneration cysts according to Berkay); 
others, the major group, are post-traumatic. 
This latter group is differentiated from the true 
glandular or the degenerative type by its 
anatomic position, which is usually outside the 
substance of the pancreas and generally in the 
lesser omental sac. They possess neither a 
proper wall nor an epithelial lining. The wall 
is composed of the peritoneal boundaries of 
the lesser omental sac and the walls of the 
adjacent organs. 

The diagnosis of a pseudocyst of the pan- 
creas can only be made postoperatively by the 
pathologist if the cyst is removed. Even at 
operation the surgeon can merely state that 
the patient has a cyst of the pancreas. A pre- 
ceding history of trauma lends support to a 
presumptive preoperative diagnosis. In the 
elective case the use of abdominal! x-rays in 
conjunction with barium meal and barium 
colon x-rays commonly gives a definite picture 
in which the stomach or transverse colon may 
be markedly displaced out of their normal 
anatomic relations with the other intrabdomi- 
nal organs. The stomach is most commonly 
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compressed by a large homogeneous tumor 
shadow which usually occupies the lesser 
omental sac and lies between the stomach and 
the inferior surface of the left lobe of the liver. 

The most logical treatment for these cases is 
total excision if the procedure appears feasible. 
Because of the massive adhesions following 
either trama or inflammatory reaction in the 
lesser sac and the involvement of important 
surrounding structure, this procedure is not 
performed in the great majority of cases. 
Marsupialization of internal drainage is then 
a procedure to be considered; and if this is not 
practical, one has to be content with simple 
packing as was done in the case reported herein. 

Any procedure other than that of total ex- 
cision Is to be considered incomplete because 
when the lesion is left behind the therapy is 
only a compromise procedure. Also, there is 
always the possibility that one may leave 
behind a lesion with malignant potentialities, 
if not one that may well be malignant, as 
pointed out by Catell recently. 

No attempt was made to remove the other 


lesions described in the case reported because 
of the precarious condition of the patient at 
operation and because any attempt at further 
surgery might have precipitated an immediate 
fatality. 


SUMMARY 


1. A case of ruptured pseudocyst of the 
pancreas has been presented. 

2. Packing of cyst cavity and control of 
hemorrhage were the only operative procedures 
performed. 

3. A brief review of pseudocysts of the 
pancreas is presented. The surgical literature 
indicates that while total excision of the 
cyst is the procedure of choice, it is seldom 
performed. 
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BOOK REVIEWS 


Surgery of the Elbow. By Frederick M. Smith, m.p. 
340 pages, 153 illustrations. Springfield, Ill., 1954. 
Charles C Thomas. 

This book considers severe types of trauma, 
milder forms of injury and non-traumatic con- 
ditions of the elbow. It deals in detail with the 
various and many conditions of the elbow which 
are amenable to surgical treatment or to a 
combination of surgical treatment plus physio- 
therapeutic or radiotherapeutic measures. A 
great part of the book deals with trauma and 
its results. The author has made it possible to 
aid the reader in that his text presents informa- 
tion that would be found only by examining 
many books. The illustrations are above the 
average. The style is direct and to the point. 
To young surgeons, particularly interns, resi- 
dents in orthopedics and surgeons in general, 
this will prove an instructive and valuable 
work. 


Abdominal Operations. By Rodney Maingot, F.R.c.s. 
(Eng.). Third edition, 1,580 pages, profusely illustrated. 
New York, 1955. Appleton-Century-Crofts, Inc. Price 
$24.50. 

This work presents a detailed consideration 
of the technic of modern abdominal operations 
and gives the choice of operation in the indi- 
vidual case. Also presented are the pre- and 
postoperative treatment, management of com- 
plications, and the clinical, pathologic and 
other aspects of destructive lesions. The fol- 
lowing topics are discussed: abdominal inci- 
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sions, the stomach and duodenum, spleen, 
pancreas, gallbladder and bile ducts, the 
vermiform appendix, peritoneum, mesentery, 
omentum, external abdominal hernia, the 
intestines and special subjects such as dia- 
phragmatic hernia, the acute phlegmons of the 
gastrointestinal tract, portal hypertension, 
abdominal actinomycosis, pelvic exenteration, 
postoperative chest complications, and fluid, 
electrolyte and nutritional problems. 

This third edition is an up-to-the-minute, 
authoritative work. 


Fluoroscopy in Diagnostic Roentgenology. By Otto 
Deutschberger, M.p. 771 pages, well illustrated. Phila- 
delphia, 1955. W. B. Saunders Co. Price $22.00. 

This excellent book needs no long, involved 
review. It can be stated in one sentence: Any 
physician who in his practice uses a fluoroscope 
will find this book all one could wish for from 
any viewpoint and under all circumstances. 
It has everything. The literature dealing with 
fluoroscopy Is very meager and many radiolo- 
gists, physicians and students complain of the 
paucity of information in this field. This book 
compiles all of the essential knowledge about 
fluoroscopy into a single complete volume. 

The bibliography is lengthy. The illustrations 
satisfy and are valuable. The author is to be 
congratulated for writing this much needed 
book, and the produced 
topographically a beautiful volume. 
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Streptokinase-Streptodornase Lederle 


Intramuscular VARIDASE gives the physi- ing broad-spectrum antibiotics to pene- 
cian prompt control over inflammation at trate and control the infection. 
almost any site in the body. Simple in- Intramuscular VARIDASE is indicated in 


flammation can be quickly dissipated. treating many different lesions, simple or 
When the inflamed area is also infected, infected, including abscesses, cellulitis, 
VARIDASE breaks down the “limiting edema, epididymitis, hemarthroses, sinu- 
membrane’”’ surrounding the focus, allow- sitis, and thrombophlebitis. 


TOPICAL USE Applied locally in solution or jelly form, 
VARIDASE dissolves clotted blood and pus, 
promotes the growth of healthy granulation tissue. 
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“For a product to be designated as ‘sterile’, the process for making 
it must assure sterility at all times.”? “Steam processing of petrola- 
tum gauze cannot be relied upon to produce a sterile product.”” 

The sterility of ‘Vaseline’ Petrolatum Gauze is assured by the 
unique process employed in its manufacture and is preserved by its 
packaging in properly sealed aluminum foil-envelopes. 

Available from your usual source of supply in strips of: 1” x 36”; 
3”x 36"; 6”x 36”; and 3”x 18”. 
References: 1. Gershenfeld, L., Am. Ji. Pharm.: 126:112, 1954. 

2. Yarlett, M. A., Gershenfeld, L., McClenahan, W. S.: Drug Standards 27: 3205, 1954. 


‘PROFES: 1ONAL PRODUCTS DIVISION, CHESEBROUGH MFG. cO., CONS'D, NEW 
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LIVINGSTON 


ESSENTIAL 


@ Vitallium intramedullary bars are short in 
length, with adequate strength to effectively 
prevent rotation and flexion of the bone frag- 
ments while maintaining longitudinal align- 
ment. The Livingston type bar, now in use over 
five years, has been successfully employed 
in the reduction of fractures of the femur, 


humerus, tibia, ulna, radius and clavicle. 


STRONG e INERT COMPATIBLE 


INTRAMEDULLARY BARS 
TYPE 


ADVANTAGES 


1. Provides Secure 
Support... 


2. Less Extensive 
Surgery... 


Procedure... 


4. X-Ray Control 
Unnecessary... 


Permanent implantation of the intramedullary 
bar is possible due to its compatibility within 
the living tissue. Complete inertness of the alloy 
used in Vitallium Surgical Appliances is respon- 
sible, in a large degree, to the confidence sur- 
geons have demonstrated over the years in the 
creation of new applications in which Vitallium 


appliances have played an important role. 


Order through your surgical dealer 


® by Austenal Laboratories, Inc. 


AUSTENAL 


224 EAST 39th STREET 


LABORATORIES, INC. : 
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NEW YORK 16,N.Y.: 


35 


3. Shortens Operative 


| 
} 
é 
Z Z re 
| 
| 
bd ® 
. 
j 


“supplied: | Pink, 1 mg. oral tablets, bottles of 100. 
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Photomicrograph shows the 
smooth surface of D & G SUR- 
— W 7 AT TH F 4 AND | GICAL GUT, with practical- 
ly no fraying or roughness. 
ll slitting of plies plus uniform 
twisting provides a smooth, 
well-bonded strand. No need 
to grind it to size. Gentle pol- 
ishing gave the matte finish. 
Result: the full natural strength 
of each gut ribbon (ply) is 
preserved; the strand is not 
frayed by grinding. 

Thomas, Stamford Laboratory of the. 
_ Research Division of the American SUTURES AND OTHER 

_ Method used: dark field, transmi 
bright field illumination, 138 


Another leading gut 


Photomicrograph reveals 
rough, frayed surface of an- 
other leading brand of gut. 
This has been ground to size. 
Gut processed in this way ap- 
pears very uniform in diameter 
to the naked eye. But the pho- 
tomicroscope reveals serious 
imperfections which may 
cause fraying and loss of 
strength when the knot is tied. 
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Material used: medium chr Ine. 
A UNIT OF AMERICAN Goanamid COMPANY 
DANBURY, CONNECTICUT 
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Photomicrography shows 
more flexible 


, even cohesion of plies is q 
apparent in this photomicrograph of “W 
aD & G SURGICAL GUT suture. 
Reason: plies were twisted into a strand 
before suture was chromicized. Natural 
cohesive forces of moist untreated 
collagen firmly bond the plies together 
and hold the twist. 

Result: under stress, plies of the suture 
hold together. The D & G gut is more 
flexible and knot strength is greater. 


distinct plies in a strand of another leading 
brand of surgical gut. Here each ply was 
chromicized before they were twisted into 
suture strands. Such “ribbon chromicizing”’ 
hardens the surface of each ply, decreasing 

the natural bonding action, lowering the 

flexibility and tensile strength of the suture. 


Photomicrographs (unretouched) by E. J. Thomas, Stamford Laboratory of 
the Research Division of the American Cyanamid Company, Stamford, Conn. 


Method used: dark field, reflected illumination, focus on 
crest of surface, 38 x. Material used: medium chromic gut, size 00. 


see exhibit on previous page 
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DAVIS & GECK... 


A UNIT OF AMERICAN Ganamid COMPANY 


DANBURY.,. CONNECTICUT 
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In the new Weck Needle Holders the serrated areas 
of the jaws have been hardened by a special proc- 
ess forming complex carbides that provide just the 
right combination of hardness to resist wear, assure 
a firm grip and, at the same time, protect the needle 
from injury. 

The serrations are an integral part of the jaws — 
not an insert — and are so patterned that the needle 
fits tightly into the grooves. 

As illustrated, Weck Needle Holders with the 
new, improved “Bulldog” Jaws are identified by the 
new Weck “Glare-Proof” Finish on the jaw end. 

The new, improved Weck “Bulldog” Jaws are now 
available in the Needle Holders listed at the right. 


66 years of knowing how 


$26-650W 
$15-520W 
$15-570W 
$15-566W 
$15-548W 
$15-550W 
$15-540W 
$15-544W 
$15-552W 
$15-632W 
$15-590W 
$15-594W 
$15-598W 
$15-580W 
$15-584W 
$15-600W 


WECK NEEDLE HOLDERS 


WITH “BULLDOG” JAWS 
— made of Stainless Steel 
Johnson 43/,” $ 7.90 ea. 
Collier 5” 8.60 ea. 
Baumgartner 5” 8.60 ea. 
Hegar-Baumgartner 8.60 ea. 
Crile-Murray 6” 8.60 ea. 
Crile-Murray 7” 9.30 ea. 
Crile-Wood 61/,” light pattern 8.60 ea. 
Crile-Wood 61/,” heavy pattern 8.60 ea. 
McAllister 6Y/,” 12.00 ea. 
New Orleans 7” 10.00 ea. 
Mayo-Hegar narrow jaw 6” 8.60 ea. 
Mayo-Hegar narrow jaw 7” 8.60 ea. 
Mayo-Hegar narrow jaw 8” 10.00 ea. 
Mayo Hegar broad jaw 7” 9.30 ea. 
Mayo-Hegar broad jaw 8” 10.00 ea. 
Masson 104,” 10.70 ea. 


EDWARD WECK co., nc. 


13S JOHNSON ST., BROOKLYN 1, N. Y. 


Manufacturers of Surgical Instruments « Hospital Supplies - Instrument Repairing 
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able Original 
E-L-A-S-T-1-C 
Adhesive 
Bandage 


The normal skin has an 
acid pH between 4 and 6. 
This acid mantle acts as 
a protective barrier. 


When the skin is washed 
with soap or detergents, 
or is exposed to chemi- 
cals, solvents, et cetera, 
the protective acid man- 
tle is removed. 


This exposes the un- 
protected skin to contact 
irritants and pathogenic 
organisms. It results in a 
rise in the skin pH above 
7, provides a fertile field 
: for development of harm- 
bacteria and fungi, 
: and may result in various 
types of dermatitis. 


Dome Acid Mantle returns 


* Elastoplast is also available in convenient unit dressings and compresses, Write for literature. 


For 
Comfort... 
Neatness . . 
For 
Support ... 


Compression 


ELASTOPLAST 


Molds and holds to any contour . . . Allows joint 
motion . . . Provides firm support and controllable 
compression . . . Does not slip. Assures the neatest, 
most comfortable dressing in private and hospital 
practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 3 yards long (slack). 


LABORATORIES, 


STAMFORD, CONN 


CHEMICALS 


10) West 64th Street New Yor”! 


2 the skin to its normal acid 

s pH in a matter of seconds 
and holds it for hours. 
Both the creme and lotion 
are greaseless, stainless. 


AVAILABLE—Acid Mantle Creme 
pH4.2 in 1 oz. tubes, 4 oz. and 


- 16 oz. jars. Acid Mantle Lotion 


pH4.5 in 4 oz. squeeze bottles 
and 16 092. bottles. 
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THERE'S NO SUBSTITUTE FOR 


Acid Mantle’ 


CREME or LOTION-DOME pH4.2 


‘CHEMICALS INC. 


109 W. 64 ST. NEW YORK 23, N.Y. ey 
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to stervle... 


Deknatel & Son, Inc. 
Queens Village 29, N.Y. 
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“A neglected diagnostic pro dure‘... now implied with... 
UNIT 


= _*”Probably no other office procedure except blood pressure determination 
a . in the adult gives as rivege a percentage of positive diagnostic information.” 
= — Ji. La. St. Med. Soc., 106:356, Sept. ‘54. 
It is now a simple matter to prepare patients for proctoscopic or sigmoidoscopic 


ne | examination during an office visit. The Fleet Enema Disposable Unit is superior in 
: cleansing effect to a tap water or saline enema of one or two pints and less 
a. irritating than a soap suds enema. Thorough left colon catharsis, with minimal 


discomfort to the patient, is usually a matter of only four or five minutes. 

Each 414 fl. oz. disposable “squeeze bottle” contains, per 100 cc., 16 gm. 
ri ‘eee sodium biphosphate and 6 gm. sodium phosphate ...an enema solution of 
 Phospho-Soda (Fleet)... gentle, prompt, thorough. 

“ aga “Phospho-Soda”, “Fleet” and “Fleet Enema” are registered trade-marks of C. B. Fleet Co., Inc. 


Cc. B. FLEET CO., INC.- LYNCHBURG, VA. 
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Published exclusively to help you 


meet the DIETARY 
PROBLEMS 


of your patients because— 


the TOTAL CARE of 
every patient includes NUTRITION 


Responsibility for management of the dietary Doi} 
problems of your patients rests upon you 
regardless of your specialty in medicine or 
surgery. THE AMERICAN JOURNAL OF CLINICAL 
NUTRITION is the only journal of its kind 
published exclusively in the interests of helping 
the family physician or specialist include nu- 
trition as part of the TOTAL CarRE of his patient. 
In this important journal—written authori- 
tatively—are data presented from the prac- 
OBSTETRICIAN tical aspect of helping you meet the nutritional 
PEDIATRICIAN needs of your patient under medical or surgical 
INTERNIST treatment. Keep yourself informed of the new 
SURGEON advances in clinical nutrition by sending 
GERIATRICIAN your subscription now for this practical and 
FAMILY PHYSICIAN permanently useful journal. 


for practical 
application of 
NEW advances in 
nutrition by 


AMERICAN JOURNAL OF CLINICAL NUTRITION 


Editor-in-Chief 
S. O. WAIFE, M.D., F.A.C.P., ASSOCIATE IN MEDICINE, INDIANA UNIV. MED. SCHOOL 


THE AMERICAN JOURNAL OF CLINICAL NUTRITION 
49 W. 45th Street, New York 36, N. Y. 


S U BSC RIBE Gentlemen: Kindly enter my subscription for 6 issues (one year) of 
NOW! THE AMERICAN JOURNAL OF CLINICAL NUTRITION AT $6.00* 


Use this C I enclose remittance C0 Please bill me 
handy coupon » Name 


Address, 


City Zone State. 
*Canada, Central and South America $6.50; other foreign $7.00 
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COOK COUNTY 


GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES—WINTER-SPRING, 1956 


SURGERY—Surgical Technic, Two Weeks, February 
6, February 20 
Surgical Anatomy & Clinical Surgery, Two Weeks, 
March 5 
Surgery of Colon & Rectum, One Week, February 
27, April 9 
General Surgery, One Week, February 13, Two 
Weeks, April 23 
Basic Principles in General Surgery, Two Weeks, 
April 9 
Gallbladder Surgery, Ten Hours, April 9 
Fractures & Traumatic Surgery, Two Weeks, 
March 12 


GYNECOLOGY—Office & Operative Gynecology, 
Two Weeks, February 13, March 12 
Vaginal Approach to Pelvic Surgery, One Week, 
February 6, March 5 

OBSTETRICS—General & Surgical Obstetrics, Two 
Weeks, February 27, March 26 


MEDICINE—Internal Medicine, Two Weeks, May 7 
Electrocardiography & Heart Disease, Two Week 
Basic Course, March 12 
Gastroscopy, Forty-Hour Course, March 19 
Dermatology, Two Weeks, May 7 


RADIOLOGY—Diagnostic X-Ray, Two Weeks, 
February 6, April 30 
Clinical Use of Radioactive Iodine, One Week, 
April 2 
Clinical Uses of Radioisotopes, Two Weeks, May 7 


PEDIATRICS—Intensive Review Course, Two 
Weeks, May 14 
Neurological Diseases: Cerebral Palsy, Two Weeks, 
June 18 


UROLOGY—Two-Week Course, April 16 
Cystoscopy, Ten Days, by appointment 


TEACHING FACULTY—ATTENDING STAFF 


of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


OBSTETRICS AND 
GYNECOLOGY 


A two months’ full time course. In Obstetrics: lectures, prena- 
tal clinics; witnessing normal and operative deliveries; operative 
obstetrics (manikin). In Gynecology: lectures, touch clinics; 
witnessing operations; examination of patients pre-operatively; 
follow-up in wards post-operatively. Obstetrical and gynecologi- 
cal pathology. Anesthesia. Attendance at conferences in obstet- 
rics and gynecology. Operative gynecology (cadaver). 


DERMATOLOGY AND 
SYPHILOLOGY 


A three year course, fulfilling all the requirements of the Ameri- 
can Board of Dermatology and Syphilology. Also seminars for 
specialists, for general practitioners, and in Dermatopathology. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 
THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


PRACTICAL 
ELECTROCARDIOGRAPHY 


A two weeks part time elementary course for the practitioner 
based upon an understanding of electrophysiologic principles 
Standard, unipolar and precordial electrocardiography of the 
normal heart. Bundle branch block, ventricular hypertrophy 
and myocardial infarction considered from clinical as well as 
electrocardiographic viewpoints. Diagnosis of arrhythmias of 
clinical significance will be emphasized. Attendance at, and 
participation in, sessions of actual reading of routine hospital 
electrocardiograms. 


PROCTOLOGY AND 
GASTROENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds, demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the cadaver at- 
tendance at departmental and general conferences. 
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(MUST BE IN GOOD CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay $1.00 per copy for 


the following issues: 


March 1952 January 1951 


April 1952 January 1950 
May 1952 November 1, 1950 


Send to 


The American Journal of Surgery, Inc. 
49 West 45th Street New York 36,N. Y. 


formula 


supplies essential nutrients for 
. hours! 


To prepare, mix 1 quart whole milk 
3 cups (405 Gm.) non-fat milk powder 


4 heaping tablespoons (60 Gm.) 
GEVRAL PROTEIN 


Supplement water to make 2,000 cc. 
This formula supplies: 
Liquid 
Protein 


Carbohydrate... 273 Gm. 
Calories 


Geriatric Vitamin-Mineral-Protein Supplement Lederle 
LEDERLE LABORATORIES DIVISION 


Leder le AMERICAN Ganamid COMPANY 
PEARL RIVER, NEW YORK 


@REG. U.S. PAT. OFF. 
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after Mastectomy 


only 
0 


ICAL Zum 


“surprisingly 
simple” 


breast 
form 


restores Normal Contour 
Natural Alignment 
Life-like Motion 
Self Confidence 


through balancing weight compensation 
and natural fluidity of motion 


adaptable to any brassiere, even bathing suit 


Recommended by leading doctors because of its ex- 
cellent cosmetic results and its ability to meet the 
: patient’s previously overlooked physiological needs. 


Available in 24 sizes. Expertly fitted in leading 
Stores throughout the United States and Canada 
Patented U.S.A. & Foreign Countries 


IDENTICAL FORM, INC. 
17 West 60 St., New York 23, N.Y. 


Please send professional literature 


IDEN 


and list of authorized dealers. 
M.D. 
Address 
City 


44 


4 
4 


Preeision 
IS IN THE BALANCE 


...the ..-the Strength 


To meet the surgeon’s need for PRECISION- 
dependability, every Crescent Blade is 
e precision-made for fine balance 
e precision-honed for extreme sharpness 
 precision-tested for strength and rigidity 
® precision-protected by the new moisture- 

proof, all-climate, aluminum-foil wrapping 
Use of a new Swedish steel of high carbon 
content and unusually fine grain assures 
precision-performance in every “Master 
Blade” for the Master Hand. 

Samples on Reauest 


CRESCENT SURGICAL SALES CO., INC. 
48-41 Van Dam, Long Island City 1 


Crescent 


SURGICAL BLADES AND HANDLES 
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ACM.Z Electrosurgical Unit C-264 


Incorporates the most recent advances in 
electronic engineering; automatic line 
voltage regulator to stabilize 115 volt line 
current... full wave oscillator rectification 
... extra power output for efficient cutting 
or coagulation without destruction of tissue 
or damage to instruments. . . three-pedal 
footswitch and optional dial controls for 
individual precision at each setting. 


Wi 


Wappler Surgical Unit C-263 RC 


Special electronic circuits for delicate tele-  -- 
scopic instruments . . . abundant power... 
elective dial settings . . . cutting and coagu- 
lation on completely independent circuits... 
economical and adaptable. 


| CGACMAA Electrosurgical Equipment pro- 
vides the highest standard of excellence 
for surgeons who can accept nothing less 


EQUIPMENT 


Surgeons have long esteemed oACM.Z 
electrosurgical equipment as the finest 
consummation of engineering design and 
clinical serviceability available, for use 
in all branches of general surgery. Their 
exquisite craftsmanship provides the 
— perfect instrumental medium for peerless 
Wappler Cold Cautery surgical technique. A variety of models is 

Scalpel C-450 provided, to serve the individual physi- 


Small, compact, light weight (16 Ibs.) for clan s requirements. 
office or hospital use .. . high frequency 
cutting and coagulation with special 
‘cold’ electrode to reduce heat radiation 

. . simple control panel and shock-proof 
footswitch . . . 6-foot conducting cords 
housed in case with rewind mechanism : 
under push-button control. 


Visit your dealer to inspect these modern 
electrosurgical units and their accessories, 
or write for complete information. 


Units C-263 RC and C-450 are available in 3 mod- 
els for 110-120 or 220-240 volt, 50-60 cycle A.C., 
and for 110 volt, 25 cycle A.C.; Unit C-350 for 
110-120 and 220-240 volt, 50-60 cycle A.C.; Unit 
C-264 is designed to operate at 110-120 volt, 50-60 
cycle A.C. The automatic voltage regulator permits 
satisfactory operation between 90 and 135 volts. 


Portable 
Electrosurgical Unit 
C-350 


Compact and conveniently 
portable ...1812x 1414” 
x 8%”... only 33 Ibs. 


complete, with 8 elec- 
trodes and other ac- 
cessories ... independ- 
ent separate circuits for 
cutting and coagulation 
of any tissue. 


ESTABLISHED IN 1900 ““@6©.® BY REINHOLD WAPPLER 


. Makers, 


1241 LAFAYETTE AVENUE » NEW YORK 59, N. Y. 
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NOTES AND QUOTES 


THE next scheduled examination (Part 1), 
written examination and review of case his- 
tories, for all candidates for the American 
Board of Obstetrics and Gynecology will be 
held in various cities of the United States, 
Canada and military centers outside the con- 
tinental United States on Friday, February 3, 
1956. Case abstracts numbering twenty are to 
be sent by the candidate to the Secretary as 
soon as possible after receiving notification of 
eligibility to the Part 1 written examination. 
Address abstracts to: Dr. Robert L. Faulkner, 
Office of the Secretary, 2105 Adelbert Rd., 
Cleveland 6, Ohio. 


Automobile accidents will be considered as a 
public health problem at the Thirty-first Hermann 
M. Biggs Memorial Lecture of The New York 
Academy of Medicine, which will be presented 
on Thursday, February 2, 1956, at 8:30 P.M. in 
the form of a symposium under the title ‘‘ Auto- 
mobile Accidents and Their Prevention.” 

Research into the causes and methods of reduc- 
ing the toll of deaths and injuries in automotive 
crashes bas reached a point at which new infor- 
mation and advice can be given to the public. 
The first speaker on the program will be Jobn O. 
Moore, Director of the Automotive Crash In- 
juries Research Project which bas been under 
way for several years in the Department of Pre- 
ventiwe Medicine and Public Health at Cornell 
University Medical College. Mr. Moore came to 
the project with some ten years of experience in 
research on aviation accidents in the U. S. Air 
Force. He will describe the epidemiology of 
automobile accidents as it bas been revealed by 
intensive field studies in several states. 

Dr. Herbert J. Stack, Director of the Center for 
Safety Education at New York University, where 
studies of the human element in accidents have 
been carried on for ten years, will speak on “‘ The 
Psychology of Drivers.” 

Traffic conditions as seen by a safety expert 
in the insurance business will be discussed by 
Paul H. Blaisdell, Director, Traffic Safety 
Division, Association of Casualty and Surety 
Companies, New York. 

New York’s Commissioner of Traffic, T. T. 
Wiley, will complete the program with a discus- 
sion of the engineering features involved in the 
traffic situation in New York. 


The symposium, which will constitute the 
program for the monthly stated meeting of the 
Academy, will take place in the Academy Audi- 
torium, Hosack Hall, 2 East 103 Street, New 
York City. 

Preceding the lecture there will be a subscription 
dinner to which Fellows and friends of the 


Academy are invited. 


DescriPTIONs of 269 philanthropic foundations 
interested in health and medicine are included 
in the seventh edition of “American Founda- 
tions and Their Field,”’ published recently by 
American Foundations Information Service, 
New York. Also indexed are descriptions of 
159 foundations specifically interested in the 
physically handicapped, 378 in hospitals, 63 in 
medical care, 85 in medical education, 170 in 
medical research, 69 in mental health and 
60 in nursing. 

In all, 4,162 foundations are described in the 
784 page volume prepared by Mrs. Wilmer 
Shields Rich, Director of the service. Most of 
these foundations are potential supporters of 
this specific field in view of their broad legal 
purposes. Indexing of fields of interest is 
predicated on specific mention of a field in a 
foundation’s purpose, a foundation report of 
current interest in that field, or a record of a 
grant of $1,000 or more to an organization 
classifiable in that field. 

The new edition results from the most com- 
prehensive nationwide survey and analysis of 
foundations ever undertaken. Descriptions are 
based on data furnished by foundations them- 
selves as well as on public records. In col- 
lecting information throughout the country, 
25,000 photographs were made of portions of 
latest available tax returns and various legal 
documents. 

Findings of the survey reveal that founda- 
tions in this country hold assets of more than 
$4,700,000,000 and make annual grants total- 
ling more than $308,000,000. 


Science has discovered a way to beat the prevailing 
national shortage of bospital nurses and at the 
same time provide better nursing service. This 
bas been accomplished by the development of an 
“electronic eye” by Sperti Faraday, Inc., of 


CONTINUED ON PAGE 48 
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for your W ORK, for your PLEASURE 


you need the world’s tiniest precision 
¢camera—the fabulous fry} i nionx 


so tiny 54"), you always carry it. 

so light (21 oz.), less than your keys. 
perfect candid pictures in black and white 
.-. and color. fast f/3.5 lens focuses as 
close as 8” and up to inf. all speeds from 
Y_ sec. up to 1/1000 sec. NO FLASH NEC- 
ESSARY FOR INSIDE SHOTS. USE IN OPER- 
ATING ROOM and for CASE HISTORIES. 
yields excellent large size prints. 

minox with chain 

and leather case 3950 
for literature—write Dept. D 


KLING puoro corp. 
235 Fourth Avenue, New York 3, New York 


THE 


SURGEON’S MART 


ELASTIC, FRACTURED RIBS BELTS 
(Ladies type not illustrated) 


Order through your dealer, 
or order direct. 


Sizes Lapiges , Mae 
— Large. .| $3.0) ea. | $2.75 ea. 


Medium... $3.00 ea. | $2.25 ea. 
PRR $3.00 ea. | $2.00 ea. 


Less 10 % on orders of 12. 


Write for our catalog of economi- 
cally priced fracture equipment. 


LITTLE MFG. “% BOX, 202 WADESBORO, N.C. 


THE PRIMER (| 


THE DALZOFLEX BANDAGE 


The Primer Bandage (moist) and the Dalzoflex 
Bandage (elastic adhesive)—suggested in the 
Pressure Treatment of 


LEG ULCERS, VARICOSITIES 


and other ailments of the extremities where pres- 
sure is indicated. It Costs no more to use the 
best! 


Catalog and Prices on Request 


Wedical Tue. 


5 North Wabash Avenue Chicago 2, Illinois 


Colostomy and Ileostomy Patients 


service with 


PERRY APPLIANCES 


find MORE convenience and LONGER 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 


gg for folders showing complete 
ine. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


ROLO-DERMATOMI 
@ Simple, fast blade 
changing 


@ Requires no skin 
preparation 


FRAME COMPANY 


Kalamazoo * Michigan 


WRITE FOR DETAILS 


NEW 
© Comfort for patients 
© Convenience for Surgeons 


MANUFACTURING CO.. WARSAW, IND. 


RADIUM 


RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


Adrian, Michigan. 

In a bospital equipped with the new Sperti 
Faraday unit, the floor nurse can sit beside the 
Visicall monitor in ber office, and actually see 
what is happening in every one of the hospital 
rooms in which a compact camera-unit bas been 
installed. If necessary, these camera-units can 
be concealed. When a picture of the interior of a 
patient’s room flashes on the monitor scope, the 
patient’s name, room number and doctor’s name 
appear simultaneously on an illuminated strip 
with the picture. A special switch enables the 
nurse or supervisor to hold any picture on the 
monitor as long as she desires. At regular inter- 
vals the image on the monitor scope rotates and 
flashes from room to room, while a speaker- 
microphone hook-up enables the patient and 
nurse to carry on a private conversation at any 
time. 

Sperti Faraday engineers point out that 
economies affected by the saving in time and 
steps for nurses and doctors will amount, in a 
matter of weeks, to the cost of the complete equip- 
ment and installation. Maintenance costs are low 
because of the small number of moving parts in 
the equipment, they say. 

The first public demonstration of Visicall was 
made at the American Hospital Show at Atlantic 
City in September. 


THE latest Supplement to the “Handbook of 
Sterilization and Disinfection,” by Dr. Phoebus 
Berman and John S. Beckett, B.s., has just 
come off the press. This supplement is an 
informative report on present autoclave steri- 
lization technics and practices obtained in a 
recent survey of hospitals throughout the 
country. This survey indicates that steriliza- 
tion technics used in hospitals today range 
from excellent, through indifferent, to bad. 
The owners of the “Handbook” who were 
surveyed tell quite frankly the routine technics 
currently practiced in their institutions. The 
several thousand “Handbook” owners were 
asked specific questions. Complete anonymity 
was secured by requesting “‘no signature” on 
the responses. Hence, “‘honest”” answers were 
secured. The nurses reported in detail the 
equipment in use and their operational tech- 
nic, methods of presterilization preparations, 
use of sterilization indicators, culture tests and 
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the like. 

These reports have been collated and sum- 
marized in this new Supplement. Also included 
are constructively critical comments on each 
of the items reported in the survey. These 
comments are made by a prominent bac- 
teriologist, an equally well known operating 
room supervisor and by the authors. This 
sixteen-page supplement is a completely factual 
statement of current practices as followed in 
hospitals throughout the country. The pub- 
lishers (A.T.I. Publishing Division, 11471 
Vanowen Street, North Hollywood, California) 
will be glad to supply a copy of this Supplement 
to anyone interested without charge. 


A program of exchange of surgical residents be- 
tween this country and Great Britain bas long 
been encouraged by the Horse Shoe Club. Ar- 
rangements for the exchange will be accomplished 
by the Graduate Training Committee of the 
American College of Surgeons in this country. 
The original plans call for an exchange of about 
one year’s duration, the American resident 
usually being at the second- or third-year level. 
Those coming from Great Britain may be some- 
what farther along in their training programs 
but would be fitted into the American residency 
so as to provide the best opportunity for training 
and experience. The host institution is expected 
to provide for the expense of living of the visiting 
student, but the travel expense is to be borne by 
the parent hospital. 

The Horse Shoe Club is composed of British, 
Canadian and American members and was 
founded in 1932 for the purpose of fostering 
friendship and the exchange of medical, research 
and clinical workers between the three countries. 
In Great Britain the Club offers hospitality to 
visitors from the United States and Canada and 
assists in making arrangements for visits to 
British hospitals. 

It is hoped that those who are responsible for 
approved programs of training in general surgery 
and the surgical specialties in this country will 
consider the possibility of participation in this 
exchange program for the mutual benefit of 
members of the profession in Great Britain and 
the United States. Specific inquiry concerning the 
program should be addressed to the American 
College of Surgeons. It should be emphasized that 
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CHECK BACTERIAL INVASION > 
quickly and safely ... 


AZOCHLORAMID IN TRIACETIN 1:500 


of CHLOROAZODIN USP. 


For moistening dressings and packings. A dependable topical adjunct to surgical de- 
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NOTES AND QUOTES 


this program does not interfere in any way with 
exchange programs that now exist or that may 
be established. Private arrangements made _ be- 
tween schools and hospitals in both countries are 
all-important and it is hoped that they will be 
amplified. 


First large-scale industrial application of a 
revolutionary new process which converts 
organic waste liquors into power was recently 
announced by Sterling Drug Inc., whose 
engineers discovered and developed it. 

In a press conference at company head- 
quarters James Hill, Jr., Sterling’s Chairman 
of the Board, disclosed that Aktieselskapet 
Borregaard, Norway’s biggest paper and pulp 
manufacturer, will be the first to utilize the 
process (known as the Zimmermann Process) 
for this purpose. Borregaard will build a 
$3,000,000 plant at Sarpsborg, near Oslo, to 
convert its waste pulp liquors into steam, which 
it will use in the operation of its mills. 

Mr. Hill said that “‘a social by-product of the 
conversion of industrial organic waste into 
power is the elimination, at no additional cost, 
of stream pollution caused by this waste.’’ He 
further noted that the Zimmermann Process 
‘permits the recovery, for re-use, of whatever 
inorganic chemicals the waste may contain.” 

Borregaard’s decision to adopt the process 
for its economic value in the production of 
steam from waste climaxes years of research by 
Sterling’s engineers, Mr. Hill said. The process 
is named after Frederick J. Zimmermann, its 
inventor, Chairman of Sterling’s Production 
Committee, under whose supervision it was 
developed. |The state of Maine should be 
interested. Maybe one day salmon will return 
to its polluted rivers. Ed.] 


More men than women are hospitalized for 
mental disorders in the United States, according 
to a report by the statisticians of the Metropolitan 
Life Insurance Company. During 1951, the 
most recent year for which figures are available, 
about 95,000 men and 76,000 women were 
admitted for the first time to mental hospitals. 
For both men and women the rates for first 
admission to a hospital are lowest at the younger 
ages and highest among the aged. About half of 
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all patients admitted to a mental bospital for the 
first time during the year were under forty-five 
years of age, only one-tenth were under twenty-five, 
and less than 1 per cent were under fifteen. 

Progress in the treatment of mental disorders 
is evidenced, according to the report, by a sub- 
stantial increase in recovery rates as reflected by 
a ‘higher proportion of releases from mental 
institutions. 

An example is cited in the experience of one 
hospital where nearly three-fourths of the patients 
first admitted in 1946 to 1950 for functional 
psychoses were released within three years, while 
the corresponding proportion for similar patients 
first admitted in 1916 to 1925 was little more than 
one-half. 

“Some gains have been made, but many tasks 
lie abead,”’ the report states. ‘‘ Above all, there 
is great need for carefully planned, coordinated, 
and well-supported research on the causes and 
treatment of mental disease and the rebabilitation 
of patients.” 


ACCIDENTS involving motorcycles account for 
approximately 1,000 deaths yearly in the 
United States, statisticians of the Metropolitan 
Life Insurance Company report. 

About 800 of these deaths result from in- 
juries sustained by motorcyclists or motor- 
cycle passengers, and most of the remainder 
are among pedestrians killed by motorcycles. 
In addition, a few deaths each year occur 
among riders of bicycles and occupants of 
automobiles in collisions between these vehicles 
and motorcycles. 

In the life insurance company’s experience 
among its industrial policyholders, the highest 
death rates from motorcycle accidents, as might 
be expected, are among young men—aged 
fifteen to twenty-four. 

Somewhat over half of the policyholders 
fatally injured while riding motorcycles died 
as a result of collisions with automobiles, 
trucks or other motor vehicles. An additional 
two-fifths lost their lives when their motor- 
cycles overturned or ran off the road; in the 
latter event the riders sometimes hit trees, posts 
or fences. The remainder of the death toll 
resulted from motorcycles colliding with bridges 
or obstructions on the highway. 
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upercainal 


Prompt and protracted topical anesthesia for the 
control of pain and itching in dermatitis, office 
surgery, anorectal disorders, mucocutaneous 
lesions, burns, and abrasions. 


Ointment, 1%, in 1-ounce tubes and rectal applicator; 
1-pound jars for office use. 
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Ophthalmic Ointment, 0.5%, in ophthalmic-tip tubes of 
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